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NATTONAL AFRONAUTICS AND SPACE ADMINISTRATION

TECHNICAL NOTE D-1406

CALCULATION OF TRANSPORT PROPERTIES AND HEAT-
TRANSFER PARAMETERS OF DISSOCIATING HYDROGEN

By Norman T. Grier

SUMMARY

The transport properties, Prandtl, Lewils, and Schmidt numbers,
thermal-diffusion ratio, and molar heat capacity at constant pressure, of
dissociating hydrogen were calculated over a range of temperature from

500° to lO,OOOO K and pressure from 1074 to 102 atmospheres. From these
calculations, the transport properties of hydrogen based on the latest
information concerning the intermolecular properties were tabulated.
Rigorous kinetic theory formulas were used for the calculations. Ioni-
zation was neglected in the calculations, but data are presented for the
range of temperature and pressure where it is considered negligible.

The values of this report compare reasonably well with those of other
investigators.

INTRODUCTION

In recent years interest in the use of hydrogen in nuclear rockets
and electrothermal jet engines has increased; however, reliable engine
designs employing hydrogen are limited by the lack of data on the trans-
port properties of hydrogen at high temperatures. The intent of the
present investigation was to provide tables of calculated transport
properties of hydrogen at elevated temperatures based on the most re-
liable information concerning the intermolecular properties oi hydrogen.

The transport properties (viscosity, thermal conductivity, and dif-
fusion coefficient), the thermal-diffusion ratio, the Lewils, Prandtl,
and Schmidt numbers, and the molar heat capacity at constanrt pressure of
hydrogen were calculated for temperatures from 300° to lO,OOOO K and for

pressures from 1074 to 104 atmospheres. JIonization was neglected in the
calculations; however, data are presented to indicate the range of tem-
perature and pressure where ionization may be considered negligible.



Unknown to the author at the time these calculations were in process,
similar calculations of the transport properties and the thermal-diffusion
ratio of hydrogen, which followed the same general procedure used herein,
were being carried out by others (ref. 1). The calculations differed
in two respects: First, reference 1 neglects ionic excitation of mo-
lecular hydrogen in its values of the molar heat capacity at constant
pressure Cp’H2 used at temperatures above 3500° K and assumes that

CP)H2 has reached the classical value of (9/2)R at 3500° K and is con-

stant at higher temperatures. This assumption is not made herein, and

the first four excited states of hydrogen are considered in the calcu-

lation of Cp Hp* Second, reference 1 fits the portion of the H-HlZ
J

potential-energy curve of interest with a function of the form Br™0,
where B and m are parameters. Two sets of parameters were required
to fit this portion of the curve; one set was valid at low temperatures
and the other set was valid at the high temperatures. In this report

the portion of the H—HlZ potential-energy curve of interest is fitted
with one set of parameters A and p 1n an exponential function of the

form Ae'r/p. For transport-property calculations, a single analytical
function is preferred, in general, to represent the actual potential
energy over the largest possible temperature interval. The potential-

energy function used here for the H-HE Interaction therefore repre-
sents a slight improvement over the function of reference 1.

POTENTIAL ENERGY OF INTERACTION

*
The collision integrals Q(Z’n) that are needed to calculate the
transport properties are given in the literature in terms of the inter-
action potential energy o(r). (For eq., see ref. 2.) (All symbols are
defined in appendix A.) This potential energy, for most atomic particles,
corresponds to an attractive force between particles to a certain sepa-
ration where a minimum in the potential energy is reached: for closer
approach the potential corresponds to a repulsive force. Although the
colliision integrals are an integral function of the interaction potential
over the complete range of separation distance of the interacting parti-
cles (see eq. 8.2-1 of ref. 2), it is pointed out (refs. 3 and 4) that
the numerical values of the transport properties at a given temperature
are mainly determined by the interaction potential energy only over a
finite portion of the range. Reasonable results can therefore be
achieved by fitting the known interaction energy accurately by a simple
algebraic expression over the range of separation distance important for
a glven transport property and by tolerating a poor fit at the less im-
portant separations. Two forms of algebraic expression for the inter-
action potentials that yield calculated transport and thermodynamic
properties, which are in reasonable agreement with experimental values



at low and intermediate temperatures, are the Lennard-Jones (6-12) and

the modified Buckingham (6-exp) potentials (refs. 5 and 6). It is
doubtful that the same parameters used in these potentials to correlate
data at low and intermediate temperatures can be used at high tempera-
tures (refs. 6 and 7). For hydrogen gas, which is considered herein,
however, the attractive force between two hydrogen molecules is negligible
at high temperatures; therefore, a strictly repulsive-type expression

for the potential may be used for the interaction potential. Similar
remarks are applicable for a hydrogen molecule interacting with a hydro-

gen atom or two hydrogen atoms interacting along the % energy curve.

For two hydrogen atoms interacting along the 1z energy curve, the
repulsive force is negligible, since the minimum in the potential is
very deep. Thus, only attractive forces are influential for this inter-
action in the separation distances important for the transport proper-
ties, and, therefore, the interactlion energy may be replaced by a
strictly attractive potential at the high temperatures. One investiga-
tion (ref. 8) found that an exponential potential of the form Ae'r/D
was a fair fit to both the potential obtained from high-temperature
scattering data and a portion of the potential obtained from low-
temperature viscosity data. It is thls form of potential that 1is used

in the present calculation at high temperatures.
Ho-Ho, Interaction Potential
The modified Buckingham (6-exp) potential was used to represent the
potential energy of interaction at the low temperatures and,as described
previously, the exponential-repulsive potential was used to represent
the potential energy of interaction at the high temperatures. The

equations for these potentials are:

Modified Buckingham potential (ref. 2):

w(r)=l€_g«;gexps< %) C_m)s

Exponential potential (ref. 9):

q) = Ae_r/p

where € 1is the depth of the potential at the minimum, rj, is the value
of r for the energy minimum, s 1s the steepness of the exponential-
repulsive term in the modified Buckingham potential, and P and A are
suitable constant parameters peculiar to the type of interaction. The
constant A is positive for repulsive potentials and negative for
attractive potentials.



The only gquantity reguired in the calculations that i: =2 ftunction
o the Hs-H, interaction potential is the product of the collision

*
integral Qél’g) and the sguare of the collision cross section oe.
2712
This gquantity was found for high temperatures by using the exponential-
repulsive potential and for the low temperatures by using the modified

*
Buckingham potential. The procedure for obtaining OZQ(ZJH) is given
in appendlx B. The temperature for the crossover from the cxponential-6
potential to the exponential-repulsive potential was chosen so that the
*
quantity 02ﬁ£1,§)
2712
o (1,n)* ’ ) . . 2o(1,n)*
g ’ found with the other potential. At this value of o~Q)"’ s
2702 i fpHa
the curve as a function of temperature was not smooth; therefore, a
faired curve was used to connect the values found with the two potentials.

*
The error in the gquantity OZQééiE; from this fairing was less than

4 percent.

found with one potential was equal to the guantity

H—H2 Interaction Potential

Since the transport properties are a function of gas composition
and the amount of atomic hydrogen present in a real gas is small at low
temperatures, this interaction will only be important at intermediate to
high temperatures. Therefore, the exponential potential is used through-
out for this interaction.

H-H Interaction Potential

When two hydrogen atoms collide, the interaction can occur along
either of two potentials. Out of every four H-H collisions, there is

a possibility that one will follow & 1y energy curve corresponding to
the normal H, molecule and that three will follow the =% energy
curve corresponding to the lowest repulsive state of Hy (ref. 2,

p. 1054). For the potential energy of interaction corresponding to the

% ener curve, an exponential-repulsive potential was used in the
gy p) b ¢ P
calculations, and for the potential energy of interaction related to

the 1% energy curve, an exponential-attractive potential was used.

The parameters needed for all the above potentials of interaction
are given in table I. The parameters for the modified Buckingham (6-exp)
potential were taken from reference 2 (p. 181), and the parameters for
the exponential-repulsive or -attractive potentials were taken from
reterence 10 for the H,-H, and H-H, interactions and from reference 11



h

for the H-H°L interaction. For the H-HIZ interaction, the data of
reference 12 were empirically fitted to the exponential potential for

w{r) between 10 and 10% centimeters™t

CALCULATION PROCEDURE FOR TRANSPORT PROPERTIES

The transport properties (viscosity, thermal conductivity, and
diffusion coefficient) and the thermal-diffusion ratio are calculated
for temperatures ranging Ifrom 200° to IO,OOOO X and for pressures ranging

from 107% to 102 atmospheres. Since ionization 1s neglected throughout,
the calculations are not cxpected to be applicable for the complete
cange of temperature and vressurse computed. The transport properties
calculated for the pure components (table II), however, should be useful
even when ionization is included 1n the calculation.

The range of application of the properties listed in table IIT may
be estimated from figure 1. For example, if the ionization is assumed
negligible when < percent or less of the atoms present are ionized, the

results are appiicable for all pressures calculated for temperatures up
to approximately 7000° K and all temperaturcs calculated for pressure:

. , -2
greater than approximately 3X107% atmosphere. Temperature and pressure
ranges for other negligible ionization percentages may also be estimated
from figure 1.

The sign convention followed for the thermal -diffusion ratio is
that a negative sign indicates that the hydrogen molecules tend to move
into the cool regiors and that the hydrogen atoms tend to move toward
the warm regions.

The expressions (egs. (C1l), (C17), and (C18)) used in the calcula-
tions for viscosity, diffusion coefficient, and thermal-diffusion ratio
are the first-approximation expressions presented 1n reference 2. The
thermal conductivity is considered as consisting of three separate con-
tributions due to: (1) translational degrees of freedom, (2) internal
degrees of freedom, and (3) chemical reaction (dissociation). The ex-
pression used here (eq. (C7)) for the contribution due to the transla-
tional degrecs of freedom is the first-approximation expression given
in reference 2. For the contribution due to the internal degrees of
freedom and chemical reaction, the expressions were taken from refer-
ences 13 and 14, respectively. The equations used for all of these
transport properties are given in appendix C.

DISCUSSION OF CALCULATION

—Computed values of viscosity, thermal conductivity, diffusion
coefficient, and thermal-diffusion ratio are presented in table IIT at



temperature intervals of 200° K and in figures 2 to 7 for pressures from

1074 to 102 atmospheres and temperatures from 300° to lO,OOOO K. The
figures are drawn for computed values at temperature intervals of 100° K
for temperatures between 1000° and 6000° K. These smaller intervals

were necessary 1n order to draw smooth curves for the transport properties
within this temperature range. The peak values of the thermal conduc-
tivities and thermal-diffusion ratios shown in the figures are the result
of drawing smooth curves for these properties with the temperature in-
tervals of 100° K. Since these guantities rise and fall rather sharply
near the peak values, the true peak values may be slightly different

from the values presented in the figures.

Also listed in table III are the molar heat capacity due to chemical
AC
R £ . :
reaction Cp,R = _X;Eé— (ref. 13), the equilibrium molar heat capacity
= +
at constant pressure Cp,e Cp,f Cp,R’
Ap = Ny + A, the degree of dissociation B, the mole fraction of

the frozen thermal conductivity

atomic hydrogen xp, and the contributions to the thermal conductivity of

internal degrees of freedom A translational degrees of freedom xtr’

int?
and chemical reaction %R' With these gquantities, the following dimen-

sionless quantities, which are also given in table III may be calcu-
lated:

(1) Frozen Prandtl number:

ncC
Pr,. = —P2f
f Af
(2) Equilibrium Prandtl number:
e, e
- i€
Pro = —x
(3) Lewis number:
PoCp, £PH-H,
te = ==
f
(4) Frozen Schmidt number:
Pr
f
Ser = T



The density p, in the Lewis number was calculated with the assumption

that the gas was a mixture of ideal gases.

Tn table II are listed the first-approximation values for the vis-
cosities and thermal conductivities of pure atomic hydrogen and pure
molecular hydrogen, calculated from equations (C5) and (C14) in appen-
dix C. From kinetic theory, these guantities are a function of tempera-
ture only.

COMPARTISON OF RESULTS

The ratios of thermal conductivity due to chemical reaction %R,

the sum of thermal conductivity due to chemical reaction and internal
degrees of freedom %R + Aint’ and thermal conductivity due to transla-

tional degrees of freedom ktr to the total thermal conductivity of the

gas are presented in figure 8 for a pressure of 1 atmosphere. These
curves are typical of all pressures. Reference 11 points out that KR

is & maximum for the degree of dissociation $ = 0.5, which is apparent
from a comparison of the temperature for maximum hR with the tempera-

ture for f = 0.5 from table III. It should also be noted from the
table that at this value of R the thermal conductivity due to chemical
reaction is always more than 50 percent of the total thermal conductivity
for the cases calculated.

A comparison of the values of the thermal conductivities of this
report with those of references 1, 15, and 16 is presented in figure 9
for a pressure of 1 atmosphere. From this figure it is apparent that
the values of this report and those of reference 1 are in accord for the
temperatures compared below 5000° K, while those of references 15 and 16
are consistently lower than the values of reference 1 and the values
reported herein. It is also apparent that, for the temperature at which
A is a maximum, the value of this report is nearly twice that of refer-
ence 17 and approximately 1.6 times that of reference 16. Since the
data of reference 1 are given in temperature increments of 500° K, a
direct comparison of the peak value of this report with the value of
reference 1 is impossible. For temperatures above 5000° K, values from
reference 1 are slightly lower than those presented in this report.

This is probably caused by the different interaction potential refer-

ence 1 used for the H-HlY interactions. The difference, however,
is always less than 10 percent for the thermal conductivity.

Figure 10 shows a comparison of the values for viscosity of this
report with those of references 1 and 15 to 17 for a pressure of 1 atmos-
phere. From this figure it is apparent that all the calculations are in
substantial agreement up to 2000° K. Above 2000° K, references 15 to 17



obtained lower values than the present study by as much as approximately
13 percent up to the temperature 1limit of the calculations of these
references for this pressure. The lower values of references 16 and 17
are due to the differences in the interaction potential used in the cal-
culations. The difference between the values of this report and the
lower values from reference 15 is due primarily to the less exact rela-
tions used in that report. Between 2000° and 3000° K, reference 1 and
the values of this report are still in agreement. Between 3000° and
4500° X, values from reference 1 are slightly higher than those presented
terein, and between 1500° and lO,OOOO K, reference 1 values are slightly
lower. This difference probably occurs for the same reason that the
thermal conductivity differs, that 1s, the difference in interaction
potential assumed for the H-His interaction. However, for the tempera-

tures calculated herein, the deviation between the values of this report
and those of reference 1 is less than 8 percent.

Lewls Research Center
National Aeronautics and Space Administration
Cleveland, Ohio, July 3, 1962



APPENDIX A

SYMBOLS
A constant in exponential potential

A% B*,C* ratios of collision integrals that appear in expressions for
transport coefficients of mixture (eq. 8.2-15, 16, and 17

of ref. 2)

Cp molar heat capacity at constant pressure, cal/(mole) (%K)

Dy_y self-diffusion coefficient of atomic hydrogen, cmz/sec

DH_H2 binary—diffusiog coefficient of mixture of hydrogen atoms and
molecules, cm /sec

DH2—H2 self-diffusion coefficient of molecular hydrogen, sz/sec

AH heat of reaction, cal/mole

Kp pressure-equilibrium constant, atm

Ik Boltzmann constant o

Km thermal-diffusion ratio, Bpl DH—H where DE—H is

n“MyMy,, Dy-u,

thermal-diffusion coefficient of atomic hydrogen and pl
is density

Le Lewis number

i,n dummy indexes in collision integral

M molecular or atomic weight, g/mole

n total number of moles present in gas

Pr Prandtl number

D pressure, atm

R universal gas constant

r intermolecular separation, A

r r at potential-energy minimum, A
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Sc Schmidt number

] steepness parameter for modified Buckingham potential

T temperature, %k

X mole fraction

a 1n (A/kT)

ay fraction of atoms ionized

B degree of dissociation

€ depth of modified Buckingham potentlial at minimum

M viscosity of gaseous hydrogen, g/(cm)(sec)

A total thermal conductivity, cal/(em)(sec)(°K)

Ap frozen thermal conductivity, cal/(cm)(sec) (%K)

%int partial thermal conductivity due to internal degrees of
freedom, cal/(cm)(sec)(°K)

xtr partial thermal conductivity due to translational degrees of

freedom, cal/(cm)(sec) (%K)

AR partial thermal conductivity due to chemical reaction,
cal/(em) (sec) (%K)

p parameter in exponential potential, A <$(r) = Ae_r/p)

po density

g collision diameter, A

) interaction potential between atomic particles

*

Q(Z’n) reduced collision integral in terms of which transport coef-
ficients are expressed in eq. 8.2-14 of ref. 2

Subscripts:

e equilibrium

£ chemically frozen, that is, quantity in absence of chemical

reaction
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i atomic hydrogen
HZ molecular hydrogen
R due to chemical reaction
CONVERSION TABLE
Parameter | To convert from - To Multiply by
D cm? /sec in.z/sec 0.155
7 g/(cm) (sec) 1b/(ft) (sec) 0.0672
or centipoises 100
A cal/(em) (sec) (%K) | (Btu) (£t)/(hr)(£t2) (°R) 241.91
?iatt)(cm)/(cmz)(oK) 4,184
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APPENDIX B

PROCEDURE FOR OBTAINING QUANTITIES IN TRANSPORT-PROPERTY EQUATIONS

The interaction potential energy enters the equation for the trans-

* *
port properties only through the guantities OZQ(l’l) R 029(2’2> , A*
B¥, and C*. For the modified Buckingham (6-exp) potential, the col-

*
lision integral Q(l’n) is obtained from table VII-B in the appendix
of reference 2. For this potential, ¢ 1is the value of r at a poten-
tial minimum (rp = 3.337 A for Ho).

b

For the exponential-repulsive potential, refercnce 9 has calculated
and tabulated the integrals I(Z n) as a function of «. These integrals
2

are related to o2pl?,m)* through equation (21) of reference 9:
2.2
8a~p~I
*
O'ZQ(Z)H) - (Z;n) Z (Bl)
(n+1)! 1 Lix ()7
’ T2 1+ 1

where p 1is a constant (p is given in table I for the interactions
*
considered here). The preceding equation was used to determine 029(1’1)

*
and 029(212) where the exponential-repulsive potential is used.

For attractive potentials of interaction, the guantities J(»E 1)
4
and J(g 2) have been computed and are tabulated as functions of «
. 18). J )
(ref. 18). The (1,n
the relation (ref. 18)

) quantities are related to o2qall,n through

UEQ(Z’H)*z DZQZJ(Z) (BE)

n)

This equation 1s used when two hydrogen atoms interact along the attrac-

tive = potential-energy curve.

For H-H interactions, 1t was stated previously that a probability
exists for one out of every four H-H collisions to follow an agttractive
energy curve and for three to follow a repulsive energy curve. Reference
19 points out that the standard formulas for transport properties may be
used provided that the collision integrals used are weighted according

to the probability of the interaction. Therefore, the GZQ(Z’D)* for
H-H interactions was calculated by using both an exponential-repulsive
potential and an exponential-attractive potential, and the weighted
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average was used in the equations for the transport properties. The

quantities 029(1’1)* and 020(2’2)* for all interactions are presented
in figure 11.

The ratios of the collision integrals A%, B¥*, and C* were taken
from reference 9 for the repulsive potential and from reference 18 for
the attractive potential and are tabulated in the respective references
as a function of «.

The mole fraction of the species 1s related to the degree of dis-
sociation B through the following relations:

2

XH=lEB (B3)
1l -8

XMz = T + B (B4)

which were used to calculate xy and XHZ. For temperatures up to

6000° K, f was calculated from the following equation (ref. 20):

1/2
B = (;&é{@) (B5)

where Kp is the equilibrium constant; its reciprocal is given in

reference 21 for temperatures up to 6000° K. For temperatures above
6000° K, 8 was taken from reference 22. For all pressures calculated,
B is presented in table IIT as a function of temperature.

For temperatures up to 6000° X, values of AHéRT were obtalned
from reference 21, and for temperatures above 60007 K, these values
were calculated from Van't Hoff's isobar:

d 1n
AHZ = —ar - (B6)
RT

The equilibrium constant was obtained by solving equation (B5) for Kp
with values of f obtained from reference 22. From Kp, the derivative
d 1n Kp/dT was determined approximately by using temperature intervals
of 200° K.

The computations of the molar heat capacity at constant pressure

for molecular hydrogen Cp g utilized an IBM 704 electronic-computer
2
2



program of the Pennington-Kobe method as outlined in reference 23, with a
nonrigid rotator assumed. The spectroscopic constants for hydrogen were
taken from reference 24, and the first four ionic excited states were
used.
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APPENDIX C

EQUATIONS FOR TRANSPORT PROPERTIES

The equation for viscouity (ref. 2, p. 530) is given as

1+ 37 (o)
T X +Y L
n N
where
2 P, X,
Xn = — + + (c2)
g MpeE, M,
2 9 2x%
x Xp*g, NH-H !
3 % H 2 2 2
o= 5 Mm \og T T2 * (c3)
2 TH Nyly Ny
2 2
2 9
Zn—sA* \'X + 2xyx - L 1|+ 2% (ca)
T AH-H, HXH — - H, -
5 2 ' z 2 8 L 2

= 2.6693x10"

A (c5)

¥
Ls2a(2,2) ]H—H
and nHZ and nH-Hz are obtained by changing Mﬁ to Mﬁ and

2
el

My + MH2

i3

*
, respectively, and by changing [?29(2:2) ] to

H-H

%
&Bfﬁz’z)f]Hz_HZ and [QZQ(Z’Z) ]H_HZ, respectively, in equation (C5).
The equation for thermal conductivity is

I I N (cs)
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where the translational contribution Atr (ref. 2, p. 535) is given by

. 1+ 2y
tr = X, ¥ T, (c7)
where
2 2XyX x&
X - + C8
A Ay 7\H_H2 7\H2
2
2 2X X X
x H'H H
v, = 2 ult) o 2 (D) Ey(2) (Cc9)
H H-H, H,
)
7, = xﬁU( ) 4 2xXpXy u(2) xﬁzU(Z) (c10)
The gquantity
2
M My )
(1) 4 % 1 {12 _* g ("E - TRy
U =95 M-Hp - 3 \B BE-E T L My 3 Vol (c11)

and U(Z) is found by changing My to MH2 and MH2 to Mg 1in the
equation for U(l).

Further,
Mi-x
3% 2 1 flz _x 5 12 %
G O N i S O G- .3 +l>____B_ -5>
10 “HH2 Ry, T 12 \5 H-Hp 64A§-H2 5 “H-Hp

(c12)
1 1 1 {12 =
g * fﬁg) gl iﬁ'(?? BH-Hp +59

(c13)
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v e (c14)

-4
Ay = 1.9891X10

and
MMy,
7\H2 and ?\H_HZ are found by changing My to MH2 and Vo ¥ Vi,
2

2 (z,z)*] [ 2 (2 z)*]
Q H-H to o 7 Ho-H, and

*
[UZQ(Z’Z) ]H-Hz’ respectively, in equation (Cl14).

respectively, and by changing [?

The chemical-reaction contribution 7\R (ref. 14) is

PPH_H 2
= —zr (g5) 81 - 8) (c15)

the internal energy contribution A; . (ref. 13) is

5
. PDHz-H2<Cp,H2 "~z ﬁ)
int T
xg  DHp-Hp
ROf1 + — =22

*H, PH-H,

(c16)

and the diffusion coefficient (ref. 2, p. 539) is

[73
- /MH (c17)

2 (1 1)*]
plo~Q 2 HoH

Dy_g = 0.002628

Then DHZ—HZ and DH_H2 are found by replacing My with MH2 and

2M;;M
H'Hp 2 (1,1)%
m, respectively, and by replacing {g“Q >’ H-g Wwith
* ¥
[029(1,1) ]HZ g @nd [0252(1’1) ]H Hy' respectively, in equation (C17).
-Hy -
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The thermal diffusion ratio (ref. 2, p. 541) is

XHXHE XHS( l) - XHZS(2 )
= (6CF_p, - 5) (c18)
T By, X, * 1 H-Hp
where
My + My Mgy My - My
5 2
s(1) - z R — -1 (c19)

2 N * 2
H, H 4hy_y, My

The quantity S(Z) is found by interchanging My and MHB’ and by
replacing KH with KHZ in equation (C19); X, and Y, are given by
equations (C8) and (C9), respectively, and Mg XHE’ and %H_HZ are
obtained from equation (Cl14).
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TABLE II. - TRANSPORT PROPERTIES OF PURE ATOMIC AND PURE MOLECULAR HYTROGEN

[E-03, E-04, E-05 denote exponents 10'3, 10'4, 10'5, respectively.]

Tempera- Viscosity, 1, g/(cm)(sec)

ture,

o i H,, TH-H,

300 5«811E-05 B+943E~-05 T«853E-05

500 8+558E~05 14256E-04 14105E-04

700 1«110E-04 1e573E-04 1e423E-04
1000 1e470E-04 1999E-04 1.898E-04
1200 1«700E-04 2+260E~-04 2+210E-04
1400 14926E-04 2+512E-04 2+4514E-04
1600 2¢146E-04 2+754E-04 2.804E-04
1800 2¢364E-04 2+994E-04 3.093E-04
2000 2+5B0E~-04 3.228E-04 3+380E-04
2200 20792E~04 3.462E-04 3.665E-04
2400 3.003E-04 34699E-04 3.953E-04
2600 3+4213E-04 3.928E-04 44230E-04
280¢C 34421E-04 44165E-04 44511E-04
3000 2,628E-04 44393E-04 44 78B8E~04
3200 3+833E-04 4e631E-04 5406 7E~04
3400 4+03BE~-04 4+868E-04 5339E-04
3600 4e243E~04 5«099E-04 54609E~04
3800 4o 445E-04 5.340E-04 5¢888E-04
4000 4e649E-04 5.581E-04 6e¢174E-04
4200 44851E-04 5«807E~-04 6e449E-04
4400 5.055E-04 6.051E-04 6e719E-04
4600 54256E-04 6293E-04 6.996E-04
4800 5e45TE~04 64532E-04 7426BE-04
5000 5«657E-04 6+ 759E-04 Te545E-04
5200 54859E-04 6¢999E-04 Te816E-04
5400 6.061E-04 7+243E-04 8.093E~-04
5600 6e262E~-04 TeT4E-04 B8+4375€E~04
580¢C 6. 461E-04 7+707E-04 8.649E-04
6000 6.663E-04 T+ 934E-04 84927E-04
6200 60864E-04 8+165E-04 9.195E-04
6400 7.065E-04 84399E-04 Se467E~04
6600 Te266E-04 Be625E-04 9« TH4E-04
6890 7e466E-04 8+854E-04 1.003E-03
7000 T+668E-04 9086E-0Q4 1.029€-03
7200 T+867E-04 9e¢308E-04 1.057€-03
7400 8+.069E-04 9.533E-04 1.084E-03
7600 84270E-04 94 775E-04 1.115E-03
7800 8e4T72E-04 1.001E-03 1+144E-03
8000 B.673E~04 1.024E-03 1.170E-03
8200 8+87T4E-04 1+046E-03 1+200E-03
8400 9.076E~04 1.070E-032 1.230E-03
8600 94278E-04 1.095E~-03 1.259E-03
8800 9+4B0E-04 1.120E-03 1+290E-03
9000 Fe6BL4E-04 14143E~03 14319E-03
9200 3+8B4E-04 14167E-03 1¢352E-03
9400 1.009E-03 1193E-03 1.383E-03
9600 1.029E-03 1.220E-03 le414E-03
9800 1.049E-03 le244E-03 1.445E-03
10000 1.070E-03 1270E-03 1e477€E-03

Thermal conductivity, A, cal/(cem)(sec)(9K)
AH AHZ XH-HZ
44296E-06 34306E-04 4e354E-04
6e¢327E-04 4eb641E~04 60129E-04
84208E-04 5¢814E-06 T+888E-04
1.087E-03 7¢390E-04 1e053E-03
1¢257E-03 84353E-04 1¢225€E-03
1e424E-03 9.286E-04 1e394E-03
1.587E-03 1«.018E-03 1¢554E-03
1+748E-03 1¢107E-03 1+715E-03
1.907E~-03 1¢193E-03 1¢874E-03
24064E-03 1.280E-03 24032E-03
24220E-03 14367E-03 20192E-03
24375E-03 la452E~03 2¢345E-03
2+529E-03 le540E~03 2¢501E-03
2+682E-03 le624E-03 24655E-03
2¢834E-03 le712E-03 2+809E-03
2¢985€E-03 14799E-03 2¢960E~-03
3.136E-03 1.8856-03 3+110E-03
3.286E-03 14974E-03 3e264E-03
3+437€E-03 2.063E-03 3e423E-03
3.586E-03 2¢146E-03 3¢575E~03
3.737E-03 24236E-03 3+725E~-03
3+885E-03 20326E-03 3«879E-03
4+034E-03 2e414E-03 4+030E-03
4+182E-03 2e498E-03 He0184E-03
4¢331E-03 24587€E~-03 4e334E-03
4+481E-03 2677€-03 Le487E-03
4e629E-03 24762E-03 4e644E~03
4e7TTE~03 24849E-03 4«795E-03
44926E-03 24933E-03 44950E~-03
5.074E-03 3.018E-03 5¢098E-03
54223€E-03 3.105€-03 5¢249E-03
5¢372E-03 3.188E-03 5+403E-03
54519€E-03 3¢273E-03 5¢559E~03
5¢669E-03 34358E-03 5¢708E-03
54816€£-03 3e441E-03 5e859E~03
54965E-03 3.524E-03 6¢012E-03
6¢114E~03 3.613E-03 6+181E-03
6¢263E-03 34699E-03 6¢340E-03
6e412E-03 3.786E-03 6+489E-03
64560E-03 3.868E-03 6¢654E-03
6.709E-03 3,957€-03 6B822E-03
6+859E-03 42 047E-03 6¢979E-03
74009E-03 4.139€-03 T+153E-03
7¢159E-03 4e226E-03 Te316E-03
7+307E-03 4+314E~-03 Te497€-03
7«458E-03 44410E-03 Te666E~03
T«609E-03 44508E~03 Te837€-03
7759E-03 4.600E-03 8+4012E-03
7+909E-03 4+693E-03 8+190E-03
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@—01, E-02, E-03, etc. denote exponents 10‘1, 10‘2,

TABLE III. - TRANSPORT

10~3, etc.,

respectively;

{a) Pressure,

Tempera-| Degree Mole Thermal conductivity, cal/{cm)(sec){°K) Viscosity
ture, of fractlon, »
T, dissoct~ x Due to Due to Frozen, Due to Total, g/ (em){sec)
ok ation, H transla- internal * chemical A
£ tional degrees £ reaction,
degrees of freedom, IR
of freedom, A
A int
tr
300 0+000E-00 Q«000E-00 3+306E-04 1+.158E-04 Leub4E-04 0+000E-00 4e64E-04 84943E-05
500 0+ 000E-00 0+000E-00 44641E-04 14722E~04 64363E-04 0+000E-00 64363E-04 1+256E-04
700 0+000E-00 0+ 000E-00 5e814E-04 2+21BE-04 84032E-04 0+000E~-00 8,032E-04 1e573E-04
1000 1+137E-07 20274E-07 T+390E-04 3+083E~04 1.047E-03 6+728E-08 1+047E~03 14999E-04
1200 948T4E~06 1+975E-05 84353E-04 34803E-04 14216E-03 4+786E-06 14220E-03 2, 260E-04
1400 2.429E-04 4+857E-04 9.289E-04 4a624E-04 1.391E-03 9+972E-05 1+491€-03 2+512E-04
1600 2.717€-03 Se418E-03 1.022E-03 5+500E-04 14572E-03 9:635E-~06 24536E-03 24755E-04
1800 1+789E~02 34514E-02 1+140E~-023 64308E~04 14771E~03 5+492E-03 7+263E-03 1.006E-04
2000 B.096E=02 | 1.498E-01 | 14348E-03 | 6.699E-04 | 24018E~03 | 2+082E-02 | 2.284E-02 | 34270E~04
2200 2. 706E-01 44260€-01 14722€E-03 5+800E~-04 2.302€-03 4e993E-02 5e224E-02 34445E-04
2400 64217E-01 Te667E-01 24115€E-03 3x148E-04 24430E-03 S5s432E~-02 54675602 3.335E-04
2600 B4B64E-01 | 94398E~01 | 2.353E~03 | 9.981€-05 | 24453€-03 | 24136E-02 | 2,381£-02 | 3+306E-04
2800 9.712E-01 Se854E-01 24524E-03 24739E-05 24551€-03 Se483€-03 Ba094E-03 3e445E-04
3000 $¢920€~01 94960E-01 2+681E-03 84240E-06 20689E-03 le462E-03 4e131€-03 34635E-04
3200 94975€~01 94987E-01 2¢833E~03 2+842E-06 2¢836E~-03 44315E-06 34267€-03 3.835E-04
3400 F+991E-01 9+995E-01 2+98%5E-03 14109€E-06 24986E-03 14469€-00 34133E-03 44039E~04
3600 9.996E=01 | 9.998E~01 | 34136E=03 | 447526-07 | 24137E-03 | 545356=05 | 3,1926-03 | 6.243E~08
3800 9+998€E-01 9¢999E-01 34286E-03 242TLE~OT 3.286€~03 2e345E~05 3+310E-03 4eGU6E-04
4000 94999E-01 1+000E~00 34437E~03 14167E-07 34437E-03 1e072E~-05 J.448E-03 4+.649E-00
4200 1+000E-00 1+ 000E-00 34586E-03 6e361E-08 3¢586E-03 5e240E-06 34592E-03 4+851E-04
4400 1+000E-00 1.000E-00 34737€-03 34690E-08 3,737E~03 24739€-06 3.739€E-03 5e055E-04
4600 1.000E-00 1+4000E-00 3.885E-02 24247E-08 34885€~03 14509E-06 3.BB7E-03 54256E~04
4800 1.000€~00 1+000E-00 4e0I4E~03 14422E-08 £ 4034E~03 Beb682€-07 440355-03 5.457E-04
5000 1+000E-00 1.000E-00 441826-03 92e364E-09 4.182€-03 5e218E-07 44183E-03 5¢657E-04
5200 1+000€E-00 1+000E-00 44331E-03 6e408E-09 44332€-03 34269€-07 443326-03 5+859E-04
5400 1.000€E~-00 1+000E-00 44481E-03 4a513E-09 44481E-03 24115E-07 4euB1E-03 6e0B1E-D4
5600 1.000£=-00 1.000£-00 4e629E~03 34252E-09 Le629E-03 14404E-07 44629E-03 6e262E-04
5800 1+000E-00 1+000E-00 4e.777E-03 2«418E-09 L4777€-02 Feb642E-08 4e777€-03 504 62E-04
6000 1+000E-00 1+000E-~00 4e926E-03 1.820€-09 44926€-07 6e721E~08 4e926E-03 5.663E-04
6200 14000E-00 1.000E-00 5.074E£-03 143730~09 5.074E€-03 44812E-08 5.074E-03 6eBHLE-O4
6400 14000E-00 1.000E-00 54223E-03 1.061E-09 54223E-03 3¢504E-08 54223€E-03 7.065E-04
6600 1+000E~00 1.000E-00 54372€-03 Be417€-10 5.372€6-02 2¢635€-08 54372E-03 7+266E-04
6800 1+000E~-00 1.000E-00 54519E~03 64851£-10 5¢519€-07 2e0641E-08 54519E-03 T+466E-06
7000 1+000E-00 1+000E-00 54669E-03 54603E-10 5¢669E-013 1e599E~08 5+665E-03 Te668E-04
7200 1.000E~-00 1+000E-00 54816E-03 4+683E~10 5.816E~023 1283E-08 5.816E-02 Te867E-04
7400 1+000E-00 1+4000E-00 5¢965E~023 3+933E-10 5.965€-02 1+031E-08 5.965€-03 B8+069E-04
7600 1+000E~00 1+000E-00 64114E-03 3+350E-10 6el14E-03 Be439E-09 6e114E-03 8,270E-04
7800 1+000E~00 1+000E~-00 6¢263E-03 24977E-10 6¢263E-03 Te243E-05 60263€-03 80472E-04
8000 1+000E~00 1+000E-00 6e412E~03 24558E-10 6e412E-03 54023E-09 6+412E-03 8.673E-04
8200 14000E-00 1+000E-00 6¢560FE-03 24379E-10 64560E-03 5e422E-09 6+560E-03 B.8T74E-04
8400 1+.000E-00 1.000E~00 6.70%9E-03 2¢1B5E~10 64709E-03 4eB18E=09 €. 709E-03 Fe076E-04
1 8600 1+000E~00 1+000E-00 6eB859€-03 1e6%93E-10 64859€=-03 34611E-09 64859E-073 9.278E-06
; 8800 1+000E-00 1+000E~00 T+009€-03 1+749E-10 74009€-03 3¢617E-09 7+009E-023 Fe480E-04
| 9000 1+000E-00 1+000E-00 T+15%9E-03 1+506E~10 7.159E-073 34026E~-09 |° 7+159E-03 9+6BLE-04
! 9200 1.000E-00 1+000£-00 74307E-03 le241E-10 7+307E~072 2e423E-09 T«307E-03 FeBBLE-04
9400 14000E-00 1+000E-00 T7+458E-03 1.281E~-10 74458E-03 2+431E-09 T+458E-03 1.,009€-03
9600 1+000E-00 1+000€-00 T7+609E-03 1+319E-10 7+609E-03 2¢926E-0% T¢609E-03 1.029E-03
9800 1+000E-00 1+000E-00 74759E-03 1«022E-10 T+759E-072 1e834E-09 T.759€-03 12 049E~-03
10000 1+000£-00 1+000£-00 7«909E-03 1.4053E-10 749092€-02 1+844E-09 7+909E-03 1.070€-03
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107% atmesphere.

denote exponents 101, IOE, 105, eto.,

ively]
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Diffuston coefficient, D, om€/sec Thermali- Prandtl n | Lewis
- diffusion L number, %
DH-H DH~Hﬁ DHR-H, ratic, kqui- Frfzen, Le ! rume,
| 2 22 Ao Prpe de,
i
14931E 04 2+090F 04 1.480F 04 | ~0.D0CE-00 U.000E-00 6+895F 00 64852E-01 | 8.852E-01 T1.312E 00 5.225E-01
4+ T60E 04 b44965€ 04 34490E 04 | -0«0Q0E-00 0+.000E-0OC 6¢993E 00 64845E-01 6e845E~D1 1«325€ 00 5+167E-01
Be6T1E D4 B84933E 04 6«165E 04 | -0.000E-00 0.+000E-00 7+035E 00 64834E-01 64834E-01 1+362E 00 5¢017E-01
l.646E 05 1.711E 0% 14124E 05 | ~1.8B72E-08 3.227€-04 7«218E 00 64835E~01 6835E-01 le437€ 00 4eT56E-01
24289E 05 24398E 05 1.537E 05 | ~1+560E-06 le966E-02 Te424E 00 6819€-01 6+82BE-01 1+483E Q0 4+603E-01
3.027E 05 3+196E 05 2¢012E 05 | -3+566E-05 3.584E-01 T«967E 00 64660E-01 6:816€-01 1e4522E 00 4e480E-01
3.860€ 05 4+098E 05 2¢547E 05 | —34810E-04 3.087E O 1.08BE C1 5.882€-01 64795€-01 1.54BE 00 4+391E-01
4+789E 05 5¢092E 05 34141E 05 | —2250E-03 1.593E 01} 2+383E 01 44979E-01 6+766E-01 1,537E 00 4e403E-01
5.810E 05 6+210E 05 3.801E 05 | —B«125E-03 5¢503E 01 6.272E 01 4+816£-01 64686E-01 le443€ DO 4eb634E-01
6§+924E 05 Te426E 05 44531E 05 | ~1e414E-02 14214E 02 1.,283€ 02 5.333E-01 6¢503E-01 1.232E 00 S5+279€-01
B.128E 05 8.753E 05 54321E 05 | —-9+536E-03 1.222€ 02 1.280F 02 64051E-01 64385E-01 1+058E 00 6+036E-01
[ 9e426E 05 1,017€ 06 6+165E 05 | ~247256-03 4«480E 01 4+999E 01} &e495E-01) 6¢5640E-01 | 14008E 00 6e490E-01
| 14081E 06 1170E 06 Ts077E 05 { ~61556E-04 1.076€ 01 1+579€ 01 64619E-01 6¢631E-01 1+003E 00 6e613E-01
1+.230E 06 1+333E 06 84035E 05 | ~1+70TE-04 24663E 00 T«646E 00 £e649E-01 6¢656E-01 1+003E Q0 625635€-01
1.387E 06 14506E 06 9+055E 05 | -5179€-05 7+4525E-01 5« 725E 00 64658E-01 6.663E-01 1.005€ 00 6+627E-01
1+4552E 06 1«690E 06 1eQl4E 06 | —1e760E-05 24427E-01 5.212E 00 64663E-01 6e665E-0] 1.008E 00 6e614E-01
1.728E 06 1+883E 06 14128E 06 | -6.908E-06 8.683E-02 5«055E 00 6+665E-01 64666E-0] 1.010E 00 6+602€-01
1.912E 06 2+0B6E 06 1e246E 06 | —2+885E~06 3+505E-02 5.003E 00 6+665E~01 6e656E-01 1.011E 00 6+591E-01
|

2,105E 06 2+308E 06 1¢36%E 06 | ~1+4308E-06 14525E~02 , 44983E 00 6+ 666E-01 6e666E-01 14016E 00 6¢560E-01
2.307E 06 24529 06 14502E 06 | ~6+228€E-07 7Te141£-03 4.975E 0O 6.666E-01 beb66E-0]) 1.016E 0O 6+559E-01
24518E 06 2.774E 06 1+639E 06 | -34268E-07 3.565E-03 4,971E 00 6e666E-01 64666E-01 1.021E 00 64527E-01
2+738E 06 3.016E 08 1.782E 06 | -1«768E-07 1+889E-03 4+989€ 00 6s666E-01 6e666E-01 14021E 00 6+526E-01
2+968E 06 3.,278E 06 1.930E 06 | ~1+036E-07 1.043E-03 4+969E 00 6e666E-01 6e666E-01 14025E 00 6+505E~-01
3.206€ 06 3¢546E 06 24084E 06 | -5894E-08 64037E-04 b4+968E 00 6+666E-01 | 6+666E-01 1.027€E 00 6e493E-01
3.454E 06 3.820€ 06 24246E 06 | ~34562E-08 3.652E-04 4«968E 00 64666E-01 6.666E-01 1.027€E 00 6e433E-0]
3.709E 06 4¢117€E 06 2¢412E 06 | —-24260E-08 2+27TTE-04 4e968E 00 64666E~01 6+666E-01 1.030€ 00 6ets72E-0]
3.9T4E 06 44418E 06 24581E 06 | ~1+466E-08 le460E-04 L+968E 00 65e¢666E-01 6+666E-01 1,032 a0 6+461E-01
44249E 06 4+ 734E 06 24762E 06 | -9 798E-09 9+693E-05  4496BE 00 6e6566E-01 6e666E-01 1.034E 00 6sb44E-01
44535E 06 5«053E 06 2¢941€E 06 | -6+618E~09 6e54GE~05 | 44968E 00 62666E-01 6e666E-01 14035E 00 62441€E-01
4.824E 06 5.385E 06 34132E 06 | ~4¢306E-09 4e547E-05 4+968E 00 62666E-01 6e666E-01 1.036E 00 &0433E-01
5.125E 06 5.732E 06 3¢331FE 06 | —2+954E-09 2e211E-0% 4«968E 00 6+6866E-01 6e666E-01 1«038E 00 6e422E-01
S«435E 06 6+093E 06 3.53BE 06 | ~2+067E-09 24343E-05 4+968E 00 6+666E-01 6e¢666E-01 1.040E 00 65¢408E-01
5+755E 06 64452E 06 3e747E 06 | —~1e473E~09 1 765E-05 4+968E 00 6+666E-01 6e666E-01 1+041E 00 64¢405€-01
6+084E 06 6+843E 06 3«963E 06 | ~9.891E-10 1a342E-05 4+968E 00 6e666E-01 6+4666E-01 le044E 00 6+385€~01
6+418E 06 7+232€ 06 4e1986E 06 | ~T+521E-10 l.048E-05 4e968E 00 64666E~-01 6:666E~01 l.045E 00 6«376E-01
6. T66E 06 T+655E 06 44421E 06 | =5«TO6E-10 8.176E-06 44968E 00 62666E-01 6+666E-01 1+,050€ 00 6+350E-01
T+124E 06 8.075€ 06 4e663E 06 | -3+762E-10 64518E~06 4+968E 00 6.666E-01 6.666E-01 1.052E 00 6+337E-01
T+488E D& B.533E 06 44895FE 06 | ~2+694E-10 5.433E-06 4.968E 00 6:666E-01 6s666E-01 1+.057E 00 6«305E-01
T.860E 06 Be362E 06 54143E 06 | ~1¢809E-10 4e412E-06 44968E 00 6.666£-01 6+666E-01 1.058E 00 6¢303E~01
B.243FE 06 9+430FE 06 5¢400E 06 | ~1233E~10 3.869E-06 ! 4.968E 00 64666E-01 6.666E-01 1.061E 00 6e282E-01
B.634E 06 9+316E 06 54666€ 06 | ~Tedb68E-11 3.349E-06 | 4.968E 00 6e666E-01 6+666E-01 1«065E 00 64259E-01
9.034E 06 14042 07 54928E 06 ! ~3.010E-11 2eb446E-06 4+968E 00 6+666E-01 6e666E~01 14069 00 6e236E-01
9+445E 06 1.094E 07 6+199E 06 | ~1+711E-11) 2+387E-06 4+968E Q0 6e666E-01 6e666E-01 1.074E 00 6¢206E-01
9+870E 06 | 1.1649E 07 | 64490E 06 | ~3e557€-12 | 1.946E-06 | 4<96BE 00 | 6.666E-01 | 6.666E-01 | 1.079E 00 | 6+17TE-01
1.029E 07 | 1¢201E 07 | 64763E 06| 1s413E-11 | 1,522E-06 |%«96BE 00 | 6.666E-01 | 64666E-01 | 1.082E 00 | 6+162E-01
1073E 07 14260E 07 7.058E 06 3+099E-11 1.489E-06 4«96BE 00 6+666E-01 6+666E-01 1.088E 00 6¢129E-01
1+118E 07 1.316E 07 7+361E 06 4+ 770E-11 1.751E-06 4+96BE 00 6+666E-01 64666E-0Q1 1.091E 00 6e111E-01
1.164E 07 1.379E 07 T4674E 06 4e820E-11 1eB70E-06 4s.96BE 00 6.5666E-01 6e666E-01 1.098E 00 6+073E-01
142108 07 1e439€ Q7 Te995E 06 Ses256-11 1.051E-06 42968E 00 6e666E-01 6¢666E-01 1.102E 00 6+052E~01
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TABLE IIT. - Centinued. TRANSPORT
[E—Ol, E-02, E-03, etc. denote exponents 10'1, 10'2, 10'3, ete., respectively;

({b) Pressure,

‘mal condu tIvr}&, cal/{em}{se J{YK}

Due to I Duez to Frozen, Due to
transia- internal rp chemlcal A
= tional degr: reaction,
degrees of freedom, A
ot freedom, A

®
) int
tr

3.306E-04

"0.GOGE-0GC | 0+000E-00 " 1<15BE-04 ; 4e464E-04 | OvOOOE-00 | 4+464E=04 | B4943E-05 |

300
500 | 0.O000E-00 | 0-O00E-00 | 4e641E~06 | 14722E-0& | 64363E-06 ; 0.D00E-D0 | 6+363E-04 | 1s256E-04

100

0.000E-0C | 0+000E-00 5.B16E-04 2.21BE-04 8.032E-04 | 0«000E-00 8.032€-04 1+573E-04

1000 6+393E-06 | 1.279E-07 | 7.390E-04 | 3.083E-04 | 1.047E-03 | 3.783€-08 14047€-03 ;| 14999E-04
' 1200 5553E-06 | le111E-05 | 8.353E-04 | 3.803E-04 | 14216E-03 | 24692E-06 14218E-03 | 2.260E-04

1 1400 14366E-06 | 2.731E=-064 | 9.28BE-04 | 4.624E-04 | 1,391E-03 | 5¢608E-05 1.4476-03 | 2.512E-04
i leno 1.528€-03 | 3.051E-03 | 1.020E-03 | 5.508E-04 | 1.571E=03 | 5.425€-04 | 2.114E-03 | 2.755E-04

i 1800 1.006E-02 1.992E-02 1.126E-03 6+370E-04 1.763E-03 34113E-03 4+B76E-03 3+001E-04

2000 4+563E-02 B.727E-02 1+285€E-03 7+012€-04 1.986E-03 1e219E-02 le417E-02 34260E-04
2200 1e561E-01 2.701E-01 1.576E~03 64874E-04 20264€E-03 3¢333E-02 3.560E~02 34513E-00
2400 44076E-01 5¢791£-01 1.985E-03 5¢139E-04 24499E~03 | 5e577E-02 5.827E-02 34566E~04
2600 7+328E-01L 84458E-01 2+308E-03 2eb414E-04 24550E-03 | 4e154E-02 4e409E~02 3,450E-06
2800 9.167E-01 94565E-01 2.5126-03 B.0l1E-05 24592E-03 le499E~02 1+759E-02 3+492E-06

3000 94755E~01 . 9.876E-01 | 2467BE-03 | 2.548E-05 | 24703E-03 | 4e371E-03 | 7.074E-03 | 3.650E-04
3200 94920E-01 | 9.960E-01 | 2.832E-03 | 8.921E-06 . 2+841E-03 | 14346E-03 | 4.187E-03 | 3.840€-04
3400 9.9TIE-01 | 94985E-01 | 249B5E-03 | 1.497E-06 & 2.988E-03 | 4¢624E-04 | 34450E~03 | 6.041E-04

3600 9,988E-01 | 9.994E-01 | 34136E-03 [ 1.501€-06 | 34138E-03 | 14T4TE-04 | 34312E-03 | 4.244E-04
3800 9.995E-01 | 9+997E-0L | 3.286E-03 | 74186E-07 | 3,2B7E-03 | 74410E-05| 3.361E-03 | 4.446E-04
4000 9.997E-01 | 9.999E-01 | 3.437€-03 | 3.689E-07 | 3.437E-03 | 3+390€-05: 3.471E-03 | 4.649E-04
4200 9.999E-01 | 9.999E-01 | 3.586E-03 | 2.011E-07 | 3.586E-03 | 1+657E-05, 3.6C3E-03 | 4.851E-04
4400 9.999E-01 | 1.000E-00 | 3.737E-03 | 14167€-07 | 3.737E-03 | 8.659E-06| 3.745E-03 | 5.055E-04
4600 1.000E-00 | 1.000E~00 | 3.885E~03 | 7.101E-08 : 34885E-03 | 4e«770E-06| 3.890E-03 | 5.256E-04
4800 1.000E-00 | 1.,000E-00 | 4.,034E-03 | 4¢495E~08 @ 4.034E-03 | 24765E-06| 4.0376-03 | 5.457E-04
5000 1+000E-00 | 1.000E-00 | 4¢1B2E-03 | 2.963E-08 | 4.182€-03 | 14651E-06]| 4+186E-03 | 5.657E-04
5200 1+000E~00 | 12000E-00 | &4331E-03 | 24023E-08 | %4332E-03 | 1e032E-06| 4¢333E-03 | 5.859E-04
5400 1.000E-00 | 1.000E-00 | 4.4B1E-03 | 1.425E-08 | 44481E-03 | 6e677E-07 | 444BlE-03 | 6,061E-04
5600 12000600 | 1¢000E~00 | 4+629E-03 | 1402BE-0B | 4¢629E-03 | 4444QE-07| 4.629E-03 | 6.262E-04
5800 12000E=00 | 1+000€-00 | 4«777€-03 | 74613E-09 g 4e777E-03 | 34036E-07| 4.777E-03 | 6.462E-04
i
6000 1.000€~00 | 14000E~00 | 64.926E-03 | 5.746E~09 . 4+926E-03 ; 2+122E-07| 4+926E-03 | 6.663E-04
6200 1.000E~00 | 1.000E-00 | 5.074E-03 | 4+324E-09 | 5.074E-03 | 1+515E-07| S.074E-02 | 6.864E-04
5400 1.D00E-00 | 1.000E-00 | 54223E-03 | 3.357E-09 ; 5.223E-03 | 1e109E-07| 5.223E-03 | 7.065€-04
6600 1.000E-00 | 1<000E~D0 | 5.372E-03 | 24645609 | 50372E-03 | 84282E-08] 5.372E-03 | 7.266E-04
6800 14000E-00 | 1.000E~00 | 5.519E-03 | 24117E-09 | 5.519E~03 | 6¢309E-08| 5.519E-03 | 7T.466E-04
7000 1.000E-00 | 1+000E=-0C | 5.669E-03 | 1s724E=09 | 5.669E-03 | 44920E-08 | 54669E-03 | 7.668E-04
7200 1+000E-00 | 1.000E-00 | 5.816E-03 | 14427E~09 | 5.816E-03 | 3.909€E-08| 5.816E-03 | 7.867E-04
7400 14000E~00 | 1+000€-00 | 5.965E-03 | 1+203E-09 | 5.9656-03 | 3+153E-08, 5.965€-03 | 8.069E-04
7600 1+000E=00 | 1.000E-00 | 6¢114E-03 | 1.029E-09 | 60114E-03 | 2+592E-08| 6.114E-03 | 8,270E-04
7800 14000E-00 | 1.000E-00 | 6¢263E-03 | 84931E-10 | 64263E-03 | 2¢173E-08, 6.263E-03 | B8.472E-04
i
8000 1.000E-00 | 1.000£-00 | 64412E-03 | 7«673E-10 | 64412E~03 | 14BOTE-08) 6.412E-03 ; B.673E-04
B200 1.000E~00 | 1.000E-00 | 6+560E-03 | 6+873E-10 | 6+5606~03 | 1¢566E-08| 64560603 | B.B74E~D4
8400 140006-00 ' 1.000E-00 | 6.709E-03 | 6+009E-10 | 6.709E-02 | 1e325E-08| 6+¢709E-03 | 9.076E-04
8600 14000E=00 | 1.00ME-00 | 6.859E-03 | 5¢362E-10 | 6.859E-03 | 1e143€-08| 6.859£-03 | 9.27BE-04
8800 1.000E~00 ; 1.000E-00| 7T.009€-03 | ¢664E-10 = 7.009E-03 | 9+645E-09 7.009E-03 | 9.480E-04
9000 1.000E-00 © 14000E-00 | 7+159E-03 | #4216E-10 | 7.159€-03 | B8e473E-09| 7e159E-03 | 9.6B4E-04
9200 1.000E-00 | 1.000E-00 | 7+307E-03 | 4+032E-10 | 74307E-03 | 7.874E-09  7¢307€-03 = 9.884E-04
9400 1.000E-00 = 1.000£-00 ; 7.458E6-03 | 3.524E-10 = 7.458E-03 | 6.6B5E-09 7+458E-03 i 1.009E-03
9600 1.000E-00 | 14000E-00 | 74609E-03 | 34299E-10 | 7.609E-03 | 7+315€~-09| 7.609E-03 | 1,029E-03
9800 1.000E-00 | 1.000E-00 | 7.759E-03 | 34066E-10 | 7¢759E-03 [ 5e5026-09| 7+75%£-03 | 1.049E-03
10000 1¢000E-00 | 1.000E-00 | 74909E-03 | 2.807E-10 | 74909E-03 | 4e917E-09| 7.909£-03 | 1.070E-03
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PROPERTIES OF GASEQUS HYDROGEN
E 01, E 02, E 03, etc. denote exponents 101, 102, 105, ete., respectlvelyj

10-3-5 atmosphere.

cacacity, Frandt? rnumber Lewls

Diffustin coeffiatent, D, cmf e Thermal- Molar
] dlffustion vals( e) (UK} nuToer, :
D, D, D . SO Equi- Frozen, Le number,
a-H H-i, L Ko Due to Equi- 1ibrium, pr Se,
chemical ilbriy Pr_
reaction, U e -
. s
VLR

S | - I . e e
1 6+105E 03 6+610E 03 4.679€ 03 | -0.000€-00 0.000E-00 6+895E 00 64852E-01 62852E~01 le312€ 00 54225€-01

i 1+505E 04 1+564E 04 14104E 04 [ -0+000E-00 0+000E-00 6¢993E 00 6¢B845E-01 6.845€-01 1+325€E 00 5¢167€-01
24742E 04 2¢825E 04 1+950E 04 | -0+000E-00 0+000E-00 7.035E 00 64834E-01 64834E-01 1+362€ 00 5.017E-01

5¢205€E 04 Se410€ 04 3.556E 04 |-1+053E-08 1.815E-04 7.218E 00 6+835€-01 62835€-01 1+437E 00 4e756E-01
T.238E 04 7«582E 04 4+861E 06 |~Be774E-0Q7 l+105€-02 7+415E 00 64823E-01 64828E-01 1.483€ 00 4e603E-01
F«572E 04 © 1.011E 05 6+361E 04 | —24006E-05 24016E-01 7+B11E 00 64726E-01 6.817€-01 1.522E 00 4e479E-01
1.221E 05 1.296E 05 Bs0OS6E 04 :-2¢151E-04 1.738E 00 94542E 00 6»178E~01 6:797E-01 1+550E 00 443B4E-01
1e514E 05 1e610E 05 94933E 04 [—14297E~03 F«031E 00 1+69%7E 01 50234E-01 6.7T74€-01 14553E 00 4+362E-01 ]

1.837€ 05 1+4964E 05 1e202E 05 |—5106E-03 3.221E 01 4«010E 01 44 T84E-01 6+719E-01 1.504E 00 4e66BE-01
2+190E 05 2+348E 05 14433E 05 |-1e161E~-02 Be«104E 01 84845E 01 54006€-01 6+601E-01 1.348E 00 4¢897E-01
2.570€ 05 2+768E 05 1a683E 05 |-1¢344E-02 1.255E 02 [1.319E 02 54637E-01 6e413E-01 le145E 00 5¢602E-01
24981E 05 3+216E 05 1e950E 05  ~64416E-03 8.714E 01 9+266E 01 6.233€~01 6e425€E-01 1+033E 00 64221E-01
3e420E 05 3.701E 05 24238BE 05 | -1+910€-03 2+944E 01 3.457€ 01 €+527E-01 6¢570E-01 1.008E 00 6+519E-01

3.890E 05 4e214E 05 24541€E 05 [-54274E-04 B.074E 0O 13098 01 64618E-01 6e636E-01 14004E 00 6«607E-01
4+385E 05 4e762E 05 2.864E 05 [-1«625€E~04 2¢347E 0O 7+330E 00 6+ 644E~01 64656E-01 1.006E 00 6¢617E-01
4+308E 05 5¢343E 05 3+205E 05 |[-54551E-05 7+635E-01 5¢737E DO | 64655€-01 64662E-01 1+008E 00 6e610E-01
5.464E 05 ¢ 5.955E 05 34566E 05 |-21B2E-05 2eT4OE-0O1 Se264E 00 6.661E~01 6+665E-01 1«0Q10E 00 6+601E~01
6+046E 05 6«598E 05 3+.940€ 05 '-9+117E-06 1.107E-01 5.079E 00 6. 664E-01 6e666E-01 l.011E 00 6+590E-01

6+4656E 05 T.298E 05 44330€E 05 | ~4e136E-06 4e4821E-02 5«016E 00 6e665E-01 6e666E-01 l.016E 0O 6+559€-01
Te296E 05 7+997€ 05 4sT49E 05 | -1+969E-06 24258E-02 4+990E 00 6+666E-01 6e666E~01 l.016E 00 64559E~01
T«962E 05 8.772E 0% 5.184E 05 | -1+033E-06 le127E-02 4+979E 00 6+666E-01 6+666E-01 l.021& 00 6¢527€-01
8.659E 05 9+537E 05 5.636E 05 | -54587E-07 5970£-03 4e974E 00 646665-01 6+666FE-01 1.022% 00 6+526E-01
9+386E 05 1036E 06 6e102E 05 | ~34275E-07 342985-03 4.971E 00 6+666E-01 66665-01 1+025E 00 6+505E-01

1«014E 06 le121€ 06 6+590E 05 | -1e865E-07 1+910E-02 44969E€ 00 6e666E-01 6e666E-01 ° 1.027E 00 6+493€-01
1+092E 06 14208E 06 7¢103E 05 | -1+125E-07 1.153€-03 4+969€ 00 64666E-01 6e666E~01 1.027€ 00 6e4926-01
1.173E 06 1+302E 06 Te627E 05 '-T7e136E-08 74187E-04 4+968E 0C ' 6.666E-01 6e666E-01 1.030E 00 62472€-01
1257 06 1+397€ 08 84162E 05 | -4+636E-08 4.617€-04 44968E 00 | 6.666E-01 60666E-01 1.032E 00 6e461£-01
le344E 06 12497E 06 B84734E 05 | -34085E-08 34052€~04 4+968E 00 62666E~-01 6eb666E-01 1.034€ 0C 6e444E-01

1.434E 06 | 1.59BE 06 9e300E 05 | ~2+089E~08 2.068E-04 ! 44968E 00 64666€E-01 64666E-01 1.035€ 00 6e441E-01
1.526E 06 1.703E 06 9e904E 05 | -1356E-08 1a432E-04 | 4.968E 00 6e666E-01 6+666E-01 1.036€ 00 66433601
1e621E 06 1.812E 06 1.053E 06 | -9«348E-09 1e016E-04 4+968E 00 6+666E-01 62666E-01 1.038€ 00 6e422E-01
1.719E 06 1+927E 06 14119E 06 | ~6+495E-09 7.363E-05 4+968E 00 5+666E-01 64666E-01 1.040€ 00 6+408E~-01
; 1e820E 06 2040 06 141B5E 06 | -44554€-09 Se456E-05 4+968E OO0 54666E-01 6+666E-01 le0Q41E 00 6+405€-01

1e924E 06 24164E Q6 14253E 06 {-34043E-09 44129€~05 4«96BE OC | 6.666E-01 6+666E-01 le044E 00 6+385E-01
2+030E 06 2+287€ Q6 1e327€ 06 : -2+292E-09 Je194E-05 4e968E 00 64666E-01 6+666E-01 1+045E 00 6+376E-01 |
2413%E 06 24421E 06 1 14398E 06 | -14745€-09 | 2.501€-05 4+968E 0O 64666E-01 6e666E-01 1.050E 00 6+350E-01 .
2.253E 06 | 2.553E 06 i la&T4E 06 | ~14155E-09 24002E-05 4+968BE 00 6+666E-01 6e666E-01 1.052E 00 6+337E-01
24368E 06 24698E 06 14548E 06 | -B+081E-10 1+630E-05 | 4«968E 00 64666E-01 6e666E-01 1.057E 00 : 64305E-01

24485FE 06 2+.834E 06 1e626€ 06 | =5.428E-10 1326E-05 4496BE 00 62666E-01 6e666E-01 1.058E 00 | 64303E-01
24607E 06 2¢982E 06 1.708E 06 | ~34563E~10 le118E-05 4+96BE 0C 64666E-01 6+666E-01 1.061E 00 : 6+282E-01L
24730E 06 3e136E 06 1.792€ 06 | -2+054E~10 9+¢210E-06 4»968E 00 6+666E-01 6.666E-01 leDB5E 00 ! 6425%E-01
2+B57E 06 34295 06 12875E 06 ' ~9e531E-11 T+T740E-06 4e96BE 00 6+666E-01 6e666E-01 1.069E 00 ' 64234E-01
2.987E 06 3+461E 06 1.960E 06 | ~4+561E-11 6¢364E-06 4s96BE 00 64666E-01 6e666E-01 1s074E 00 ' 6+206E-01
|

34121E 06 34632E 06 2+052E 06 | ~9+958E-12 Se44BE-06 4.968E 00 6.666E-01 : 6.666E-01 1.079E 00 64177E-01
3.255E 06 3.799E 06 2.139E 06 4e592E-11 4e94BE-06 42968E 00 6e666E-01 6+666E-01 1.082E 00 6e162€-01
3.395E 06 3.984E 06 24232E 06 84522€-11 4e094E-06 4.968E 00 62666E-01 6¢666E-01] 1.088E 00 6+129E-01
3.536E 06 44162E 06 2432BE 06 1e192E-10 4e37BE-06 : 449568E 00 6.666E-01 64666E-01 1.091€ 00 6+111€-01
3+681€ 06 4«360E 06 24427€E 06 leb4s6E-10 3420%E-06 4+968E 00 6+666E-01 6+666E-01 1+098E 00 6+4073€-01

- 32828F 06 [ 4.551E 06 | 24528E 06 | 1e447€-10 | 2.8036-06 |4-968E 00 | 6.666E-01 | 6.666E-01 | 14102 00 | 6.052€-01]
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TABLE TII

. - Continue

d. TRANSPORT

@—01, E-02, E-03, etc. dznote exponents 10'1, 10‘2, 10'3, ete., respectively;

{c) Pressure,

Pempera— Degree Mole Thermal conductivity, cal/{cm)( J{UK) Viscousity,
ture, or fraction, e e - N
T, dissocli- x Due to Due to Frozen, Due to Total, g/(cm){zec)

k K atien, H transla- internal » chemical »

H & tional degrees £ reaction,

; degrees, of freedom, Mg

P of freedom, X,

% int

: Lo

j 300 0+000£-00 0+000E-00 3.306E-04 14158E-04 0.000E-0C 4etabGE-006 82943E-05
500 0+000E-00 0.,000E-00 44641E~04 1.T722E-04 6.363E-04 0.000E-00 6e363E-06 | 14256E~04

: 700 0+000E-00 0+000E-00 5.814E-04 2.218E-04 8.032E-04 0+000€~-00 B.032E-06 i 1+573E-04

; looo 3.595E-08 T7+190E-08 7+390E-04 3.083€-04 1e047E-03 20128E-08 1+047E-023 1+999E-04

¢ 1200 3.122E-06 6. 245E-06 Be352E-04 34803E-04 le216E-03 1¢514E-06 1.217E-03 2+260E-04

' 1400 T.681E-05 1e536E-04 9.287E~-04 4e625E-04 1¢391€E-03 3e154E-05 le423E-03 2+512E-04
1600 8+591E-04 14717E-03 1.019E-03 5.512E-04 1e571E-03 34053E-04 1.876E-03 22 T54E-04
1800 5.657E~03 1.125E-02 1.118E-03 6+405E-04 1.758E-03 1+759E-03 3.517€-03 2:998E-04
2000 2+568E-02 5.007E-02 1+246E-03 7+190E-04 1+965E-03 7.001E-03 84967E-03 3.249E-04
2200 84B855E-02 14627E-01 1.465E-03 T+533E-04 2+218E-03 2+042E-02 2.263€~02 3e517E-04
2400 2e434E~-01 3.916E-01 1.819E-03 6e783E-04 2e497E-03 6+254E-02 4.503€E-02 34721E-04
2600 5«1B0E-01 60825E~01 2+20%5E-03 4e534E-04 2+658E-03 Se296E-C2 5.5626-02 3.683E-04
2800 T7«904E-01 8.829E-01 2.479E-03 2.062E~0& 2.6856-03 3e253E-02 3.521E-02 3.614E-04
3000 94280E-01 9e627E-01 2.668E-013 T+533E-05 2.743E-03 1e219E~02 le494E-02 34694E~-04
3200 9e755E-01 9+876E-01 2.829E-03 2475BE-05 2+856E-03 4«081E-03 6+937E-03 3.856E-04
3400 9«909E-01 9.954E-01 2.983E-03 14097E-05 2:994E-03 le440E-03 4e634E-03 4e04TE~-0G
3600 9e963E-01 $.982E-01 1.136E-03 44731E-06 3.140€8-03 54490E-04 3.689E-02 4e246E-04
3800 9.9864E-0C1 9+992E-01 34286E-03 24269E-06 3,288E-03 2+337E-04 34522E-03 4ou4TE~04
4000 9+992E-01 9+996E-01 3.437€E-03 1s166E-06 32438E~03 1+070E-04 3+545E-03 4.650E-04
4200 | 9.996E-01 9.998E-01 3.586E-03 6.358E-07 3.587€-03 54235E-05% 3.639E-02 4+852E-04
4400 9.998E-01 9+999E-01 3.737€-02 3.589E-07 3.737E-02 2+737E-0% 3.T764E-03 5.055€-04
4600 9.999€-01 F+999E-01 348B5E-03 24245E-07 3.B86E-02 14508E-0C5 3.901E-03 5e256€E~04
4800 940999€~01 1+000E-00 44034E-02 lea21E-07 44034E-07 Beb677E~06 4. Q43E-03 5.457E-04
5000 1.000E-00 1+000E-00 44182E-013 9.365E-08 44182E-03 5¢218E-06 4.188E-03 5«657E-006
5200 1.000€-00 1.000E-00 44331€-03 6e3I94LE~08 44332E-02 34262E-06 4¢335€-03 5859E-04
5400 14000€-00 1.0C0E~00 4.,481E~03 4+500E-08 4.481E-03 2+109E-06 444B83E-03 6+061E-04
5600 1+000E~00 1+4000E-0C 44629E-03 3+251E-08 40629E-03 1+403E-06 44630€-03 64262E-04
5800 1«000E~00 1.000E-00 44777E-03 24406E-08 4.777E-03 Fe594E-07 4o T7BE-03 5oL b2E-D4
6000 1.000E-00 1+000E-00 4e926E-03 1.815E-08 40926E-03 £e702E-07 4.926E-03 6e¢663E-04
6200 1.000E-00 1+.00CE~0C0 5.074E-03 1+366E-08 52074E-03 44786E-07 5.074E-03 beB64F-04
6400 1.000E-00 1.000E-00 5.223E-03 1.059€E-08 5.223E-03 3e498E-07 5.223E-03 7« 065E-04
6600 1.000E-00 1.000E-00 5.372E-03 8.3%7€-09 54372E-03 24616E-07 5¢372E-03 7+266E-04
6800 1.0C0E-00 1+000E-00 5+519E-03 6.685€-09 54519€-03 1+992E-07 5¢519E-03 T+466E~-04
7000 1+000E-00 1.000€-00 5.6695-03 5«4 73E-09 5.669E£-03 1a562€-07 5.669E-03 T+668E-04
7200 1.000E-00 1.000€-00 54816E£~03 44527E-09 5.816£-03 1e240€E-07 54816E-023 T+867E-04
7400 1.000E-00 1.000€-00 54965E-03 3«817E-09 5e955E-03 1.000E-07 5965E-03 B8+069E-04
7600 1.000€E-00 1. 000E~00 6e114E-03 3+4230E-09 Ge214E-07 ¢ 84138E-08 6+114E-03 8.270E-04
T800 1»000E-CO 1.000E-00 &e263E-03 247TT9E-09 64263E-01 7 &.760E-CB 6e263E~03 8.472E-04
8000 1.000E£~00 1+000E-00 beb12E-03 2«404E-09 64412E-013 5.662E-08 &s412E-03 B.6735-00
8200 1. 000E-00 1. 000E-00 64560E-03 2+115E-C9 6+560E-03 4e819E-C8 6.560E-03 8.874E-04
8400 1+000€E-00 1+000E-00 6.709E-03 1.857E-09 6e709E~03 4+095E-C8 6+ 709E~03 Fe076E-00
8600 1.000E-00 1.000E-00 6.859E-03 1.665E-0% 6e859E-03 3+551E-08 6.859€~-03 9e27BE~04
8800 1.000E-00 1.000E~-00 7.009E-03 1.487E-09 7.008E-02 3.074E-08 7.009€-03 9e4BOE-D4
3000 1«000E-00 1.000E-CO 7.159£-03 1.325E-09 7+159E-023 2+6635-08 Te159E~-03 9e684E-06
9200 1+000E-00 1.000E-00 7.307€-03 1+203E-09% 7.307E-03 2+362E-08 74307€-03 9eBBLE-04
9400 1+000E-00 1.000E-00 7+458E-03 1.089E-09% T.458E-03 2+066E-08 Te458£-03 1.009E-~03
9600 1.000€E~00 1.000E-00 7+609E-073 F.566E-10 7.609E-03 2+121E-08 T+609E-N3 1.4029F-03
9800 1.000E~00 1. 000E-0C 7.759%9E-03 B+B59E-10 T.759E~03 1+590E-08 T«759€-03 14069E-03
10000 1.000£-00 | 14000E-00| 7.909E-03 | B.070E-10 | 74909E~02 | 1.614E-08 | T.909E-03 | 1.070E-03 |




PROPERTIES OF GASEOUS HYDROGEN

E 01, E 02, E 03, etc. denote exponents 101, 102, 103, ete., respectively.]
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Diffusion coefficient, D, cmz/sec Thermal- Molar heat capaclty, Prandtl number Lewlis Frozen
( diffusion cal/{mole} (9K} number, Schmidt
D D D, ratlo, Equi- Frozen, Le number,
H-H H-Hy Hp-Hy Ky Due to Equi- 1ibrium, pr sc,
chemical 1lig-ium, Pr, *
reaction, Co @
o =]
“p,R
1.931E 03 2+090E 03 l+.4B0E 03| —0+000E-00 0.000E-00 6+895E 00 64852E-01 6+B852€-01 1+312E 00 50225E-01
4.T60E 03 4¢945E 03 3.490E 03 | -0<000E-0Q 0.000E-00 6:993E 00 6+845E-01 6+845€-01 1.325€ 00 5+167E-01
B+671E 03 8+933E 03 64165E 03| -0+000E-00 0«000E-00 7.035E 00 64834E-01 64834E-01 14362€ 00 5017€-01
1+646E 04 1.711E 04 1e124E 04 | -5«920E-09 1+4020E-04 7.21BE 00 6+835E~01 6.835€-01 14437€ 0O 4eT56E-01
2.289E 04 2+398E 04 1e537E 04 | —-4934E-07 6+216E-03 Te4l1lE 0O 6.B25E-01 6.828E-01 l.483£ 00 44603E-01
31.027€ 04 3,196E 04 24012E 04§ -1e128E-05 14134E-01 7+723E 00 64765E-01 6+817E-01 1.5228 00 4e4T9E-DL
3.860E D4 4.098E 04 2.547€E 04| =1e212E-04 94 779E-01 B8« 785E 00 6eb0HE-01 6.797E-01 14552E 00 423B81E-01
4+ 7B9E 04 54092E 04 3,141€ 04| ~7+393E-04 5.102E 00 1.307€ 01 54558E-01 6.7TTBE-01 | 14562E 00 4e339E-01
5.810E 04 642105 04 3.801E 04| -3.056E~03 1.850€ 01 2+652E 01 44BBBE-01 6.738BE-01 ; 145428 00 4¢368E-01
6e924E 04 Tel26E 06 44531€ 04| -84101E-03 4.964E 01 5.741€ 01 44817E~01 6e661E-01 | le443E 00 4e617E-01
Be128E 04 8.753E 04 5w321E 04 | -14349E-02 9+571E 01 1.028E 02 5+ 239E-01 6+520E-01 1+263E 00 5¢164E-01
Fe426E 04 1.017E 0S5 6e165E 06| -1101E-02 le111E 02 1.172€E 02 5«845€-01 6¢380E-01 1.097E 00 5.818E-01
1.081E 05 1+170E 0% T+0TTE 06 | ~44832E-02 6+3B7E O1 64927E 01 6:313E-01 6459€-01 1.025E 00 64301€-01
1+230€ 05 1+333E 05 B8.035E 04 | =1+554E-03 242S2E O1 2+763E 01 64536E-01 6.581€-01 1.009E 00 64526E-01
1+387E 05 1+506E 05 94055E 04 | -5+022E-0Q4 T«116E 00 1e213E Ol 6460BE~D] 64635E-01 1007E 0O 6+589E-01
14552 05 12690E 05 1+014E 05| =174CE-04 2377E 00 74363E 00 £4637E-01 6.655€-01 1.008E 00 6+600E-01
14728E 05 1.883E 05 14128BE 05| -6877E-05 8.611E-01 5.836E 00 64652E-01 6:661E-01 1.010E 00 6¢596E-01
1.9125 05 2.086F 05 1.246E 05| -2.879€-05 34492E-01 5¢320E 00 6+659E~01 6e664E-01 1.012€ 00 6+588E-01
2.105€ 0% 2+308E 05 14369E 05| -1+307E-05 1+4523E-01 5+121€ 00 6e662E-01 64665E-01 1+016E 00 6¢558E-01
24307E 05 2.529E 05 14502E 05| -64225€E-06 T+135E-02 5.040E Q0 62664E-01 6666E-01 l«016E 0O 6+4559E-01
2.518E 05 2.774E 0% 1.639E 05| -3267E-06 3.563E-02 5+004E 00 6e665E-01 6+666E-01 1.021E 00 6¢526E-01
2.738E 05 3.016E 05 1.782E 05] -1766E-06 1887E-02 4.987E 00 6e665E-01 6e666E-01 1.022E €0 64526E-01
24968E 05 3.278E 05 12930E 05| —1+035E-06 1+043E-02 4.978E OO 6e666E-01 6.666E~01 1.028E 00 64505E-01
3,206E 05 3.546E 05 2.084E 05| -5+895E-07 6.037€-03 44974E 00 62666E~01 6e666E-01 1.027E 00 66493E-01
3.454E 05 3.,820E 05 24246E 05| ~34555E-07 3.644E-03 4«971E 00 64666E-01 be666E-01 1.027€ 00 6+492E-01
3.709€ 05 44117E 05 2.412E 05| —24254E-07 2¢270E-03 4+970E 0O 6.666E-01 6e666E-01 1.030€ 00 6.472E-01
3.974E 05 4.418E 05 24581E 05| -1+466E-07 1+460E-03 4+969E 00 6e666E-01 6e666E-01 1.032€ 00 5+461E-01
44249E 05 4eT34E Q5 24762E 05| -9+750E-08 9.5645E-04 4+968E 00 6.666E-01 6+666E-01 1.034€ 00 6al4sE-01
44535E 05 54053E 05 24941E 05| -6+599E-08 64530E~04 4.968E 00 64666E-01 64666E-01 1.035E 00 fetts1E-01
LeB24E 05 54385E 0S5 3.132€ 05| -4+283E€E-08 44522E-04 4+968E 00 6¢666E-01 6+666E-01 1.036E 00 64433E-01
5.125E 05 5«732E 05 3.331E 05| -2.949E-08 3.205E-04 4.968E 00 6.666E-01 6e666E~01 1.038E 00 6e422E-01
5.435E 05 6¢093E 05 3,538E 05| -2.052E-08 2¢326E-006 4.968E 00 6.,666E-01 6+666E-01 1.040E 00 6+408E-01
5.755E 05 6«452E 05 3.747E 05| -1+438E-08 1e722E-04 4+968E 00 6.666E-01 64666E-01 1.041E 00 5+405E-01
6.084E 05 b4B43E 05 3¢963E 05| -9+663E-09 1e311E-04 4.968E 00 64666E-01 6e666E-01 1.044E 0O 6+385€-01
6.418E 05 7+232E 05 44196E 05| -7«270E-09 1e013E-04 4+968E 00 6.666E-01 5a666E-01 1.045€E 0C 6e376E-01
6eTH6E 05 T«655E 05 4e421E 05| -5+53%E-09 Te936E-05 4+968E 00 6+666E~-01 beb666E-01 1.050E 00 6+350E-01
Tel24E 05 84075€E 05 44663E 05| -3.628E-09 6+285E-05 44968E 00 5.666E-01 6:666E-01 14052E 00 6+337E-C1
T.488E 05 8+533E 05 44895E 05| -24514E-09 5.071E-05 4+968E 00 64666E-01 64666E-01 1.057E 0O 6+305E~-01
7+860E 05 8e962E 05 54143€ 05 ~1e701E-09 44147€E-05 40968E 00 64666E-01 6666E-01 1.058E 00 6+303E-01
8,243E 05 9430E €5 5.400E 05] -1+096E-09 34439E-05 44968E 00 6+666E-01 be666E-01 l.061E 00 64282E-01
B.634E 05 i 9+916E 05 5.666E 05| -6+348E-10 2.847€-05 4+968E 00 6eb66E-01 6e666E-01 1.065E 00 6+259E-01
9.034E 05 1+042E 06 5.928E 05| -24960E-10 2+405E-05 4+968E 00 6+666E-01 6e666E-0] 1.06%E 00 6e234E-01
9e445E 05 1.094E 06 64199E 05| -las454E-10 2.029E-05 4e968E 00 6.6686E-01 6+666E-01 1.074E 00 6+206E-01
$.870E 05 1«149E 06 64490E 05| -3¢130E-11 1e712E~05 4.968E 00 6+666€-01 6e666E-01 1.079E 00 64177€E-01
1.029E 06 | 14201E 06 6.763E 05 1378E-10 14484E-05 4+968E 00 64666E-01 6e666E-01 1.082E 00 64162E-01
1.073€ 06 le260E 06 7.058E 05 2¢634E-10 1+4265E-05 44968E 00 6+666E-01 6.666E-01 1.088E 00 6e129E-01
1+118E 06 1.316E 06 7+361E 05 34458E-~10 1+270E~05 44968E OO0 64666E-01 6+666E-D1 1.091€ 00 6+111€E-01
14164E 06 1.37%E 06 Te674E 05 4e17BE-10 942T1E-06 4+968E 00 64666E-01 6.666E-01 1.098E 00 6+073E-01
12105 06 1+439E 06 T.995€ 05 4e159E-10 B.060E-06 44968E 00 6.666E-01 6+666E-01 1.102E 00




TABLE III. - Contlnued, THANIPORT
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il Pressure,

Moule Thermal conda
fraction, —
Xy Due to Due tu Frozen,
translz- internal Fa

i

degrees
of freedom,
Mint

. e . e I S I
300 0+000E~00 | 0+O00E-00 | 234306E-04 | 1,158E-04 | 4.464E-04 | 0+000E-00 40464E-04 | 84943E-05
500 0¢000E-00 | 0.000E-00 | 44641E-04 | 1e4722E-04 | 64363E-04 | 0+000E-00 6e363E-04 | 1.256E-04
700 0sGO0E~00 | Q«000E-00 | 5.814E-04 | 24218£-04 | 8.032E-04 | 0«DOOE-00 8.032E-04 14573E£-04
1000 2.022E-09 | 4+043E-09 | 74390E-04 ; 3.0B3E-04 14047€-03 1+196E-0% 1.067€-03 1.999E-04
1200 1s756€-07 | 34512E-07 | 84353E-04 - 34B03E-04 1e216E-03 | Be511E-08 1.216E-03 | 2.260E-0b
1400 4e319E-06 = B8.639E-06 | 9.2B86E-04  4.625E-04 1.391€-03 1e774E-06 1.393E-03 | 2.512E-04
1600 44831E-05  9.661E-05 1.018BE-03 ' 5.518E-04 1.570E-03 1.718E-05 14587E-03 | 2.754E-04
1800 3.181E-04  64360E-04 1.107€-03  64448E-04 1s752E~03 | 9542E-05 1.852E-03 | 24.995E-04
2000 1e444E-03 | 2.885E-03 | 1,196E-03 @ 7.409E-06 1.937E-03 | 4+036E~-04 24341E-03 © 3.230E-06
220¢ 44999E-03 | 9.948E-03 1.291€~03 | 84375E-04 ; 24129E-03 1e258E£-03 34387E~03 | 34667E-06
2400 1.4116-02 @ 2.783E-02 1.4036~03 | 9.275€-04 . 24331E-03 | 3.214£-03 S.544E-03 | 3.715E-06
2600 3.404E~02 | 64583E-02 | 14543€-03 | 1.001E-03 : 2.545E-03 | 6.974E-03 9¢519E-03 | 3.970E-04
2800 742356-02 | 1.349E-01 1.73BE-03 | 1.047E-03 . 2.785E-03 | 1.318E-02 1.596E-02 | 4e245E-04
3000  © 14387E-01 | 2+436E-01 1¢9956-02 1e044E-03 3.0386-03 © 24181£-02 24485E=02 | 44508E-04
3200 24418BE-C1 | 3.895E-01 2.3116-03 | 947386E-04 | 3.286E-03 . 34127E-02 34456E-C2 | 4.718E-0b
3400 3.830L-C2 5+538£-01 24641E-03 | 84300£-04 | 34471E-03 | 3.783E-02 44130£-02 | 4.813E-04
3600 | 5.485E-01 7.084E-01 2.940E-03 | 64312E-04 | 3.571E-03 | 34734E-02 44091E-02 | 4eB16E-04
3800 6+998E-01 @ B84234E-01 3.1836-03 | 4¢357€-04 3.619E-03 | 2.992E-02 34354E-02 | 4e823E-04
5000 8.162E-01 8.988E-01 34384E-03 | 2.7B8E-04 3.663E-03 | 2+031E-02 24397E-02 | 4.BBOE~C4
4200 8.9156-01 | 9.427€E-01 31.558€-03 1e720€-04 3¢731E-03 | 1.242E-02 1.6156-02  449B9E-04
4400 9.361E-01 | 9.670£-01 3.721€-01 1.067€-04 3.828E-03 | 74339E-03 1a127€-02 © 5.137E-04
4600 9.615E-01 | $.804E-01 3.876E~03 | 6+733E-05 34944E-03 | 4+324E-03 8.267E£-03 Se3UTE-04
4800 Qe TOLE-DL 9+880E-01 44028€-03 4e350E-05 4.072E-03 2+585€-03 6£2656£-03 Se4BIE-04
5000 9.850E-01 9e924E-01 | 4a179E-03 | 24902E-05 | 44208E-03 12589E-03 5.797E~03 | 5.679E-0«
5200 9.901E-01 | 9+950E-01 | 4¢329E-02 1.995€-05 | 44349E-03 | 1.006E-03 543556~03 | S.874E-04
5400 9.933E-01 S+967E-01 44479E-03 14410E-05 | 44493E~03 | 6+4558E-04 S.149E-07 | 6.071£-04
5600 9.954E-01 9+9TTE-OL | 4.628E-03 1e021E-05 | 4.638E-03 | 44385E-04 SeD7TE-03 | 64269E-04
5800 9.967E-01 9+984E-01 ;| 4.776E-03 TeS6TE-06 | 4a784E~03 | 3.006E-04 5s084E-03 | 6446TE-04
i 6000 9+976E-01 9.988E-01 4¢925E-03  5,719E-06 | 44921E-03 | 2+106E-04 Sa142E-03 | 6.667E-04
i 6200 9.983E-01 9.4991E-01 54074E-07  44306E-06 | S.078E-03 | 1.506E-04 & 5.228E-03 | 6.867€-04
. 6400 94987E-01 9¢994E-0] 5,222E-03  3.336E-06 | 5.226E-03 | 1.,100£~04 | 5.336£-03 7a067E-04
6600 2+990£~01 2.995E-01 5371E-03 2+634E-06 5e374E-03 84238E-05 | 5.456E-03 Te268E-04
6800 94992E~01 9+.996E-01 5.519E-03 - 2,108E-06 | 5.521E-03 | 6+276E-05 £e584E-03 . T.467E-04
7000 9.994E-01 9¢997E-01 Se669E-03 © 1.724E-06 . 54670E-03 | 4«917E-05 S5<719E-03 | T.669E-04
7200 9+995E-01 9.958E-01 SeBLl6E-02 | 1.423E-06 | 5817E-03 | 3.B54E-05 5.AS6E-03 | T.B68E-C4
7400 9+996E-01 9+998E-01 5.9656-07 | 1.197E-06 | 5.966E-03 | 3.1356-05 52998E-02 . 8.070E-04
7600 9e997E-01 9+99BE-N1 6e114E-02 1+013€-06 | 641156~02 | 2.550E-05 6a140E-03 ° B.271E-C4
7800 94997E-01 | 94859E-01 6.263E-01 | Bo69IE-07 | 64264E~-02 | 2+116E-05 6285603 B.473E-04
8000 94998E-01 9¢999E-0 | 5.6126-03 | 7.536E-07 | 6.413E-03 | 1.774E-05 6.430E-C% © 8.674E-04
¢ 8200 9.998E-01 9+999E~01 | 6¢560E~03 | 64637E-07 | 64561E-03 | 1.512E-05 64576E-C3 © 8.874E-04
| 8400 9499BE-01 90999E-01 6.709E-03 | 5.832E-07 | 64710E-023 | 1+286E-05 6.723E-03 ' 9.076£-04
i 8600 9+999E-01 9¢999E-01 6.859E-02  5,207E-07 | 64860E-07 1+110E-05 6e871E-03 | 2.279E-04
8800 9.999E~01 | 94999E-01 7.009E-03 © 4.642E-07 | 7.009E-03 | 94598E-06 7.019E-02 ° 9.4BlE-D&
9000 | 9499%E-01 94%99E-01 74159E-03 : 44170E-07 | 7.160E~03 | Be379E-06 7T.1686-C% | 946B85E-04
| sz200 9e995E-01 1.000E-00 | 74307E-03 | 3.734E-07 7+307E-03 | T+292E-06 Te2156-07 | 9eHB5E-06
| 9400 94999E-01 1.000E-00 | 7.458E-02 3.378E-07 | 74459E-07 | 6+408E-06 Te4b656-03 | 140UFE-D?
9600 S+999E-01 1.000E-00 | 7.609E-03 | 3.043E-07 | 7.609E-02 | 6+748E-06 7Te616E-07 | 14029E-07
9800 9.999E-01 1.000E-00 | 7.759E-03 | 2.781€-07 Te759E-03  64990E-06 T.764E-D2 1.050E-013

: |
i 1s000E-00 | 7.909E-03 | 2.482E-07 | 7.910E-03 | 4+348E-06 @ 7.914E-C3 1.070€~03 |




PROPERTIES OF GASEOUS HYDROGEN

E 01, £ 02, E 03, etc. denote exponents 101, 102,

10725 atmosphere.

103, etc., respectively.]
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Diffusion ccefficient, D, cmz/sec Tnermal- Molar heat capacity, Prandtl number Lewis Frozen

difrusion cal/(mole) (9K} number, Schmidt

D D D, ratio, Equl- Frozen, Le number,

H-H H-H, Ho-H, Ko Due to Equi- 1iorium, Pr, Sen
chemical ribrium, Pr, ‘ *
rcicbion, Cp,e
“o,R
. . SUSN SE . S S

6+105E 00 6.610E 00 44679 00 | ~0+000E-0C 0+000E-00 6.895E 00 6.8526~-01 6+852E-01 143128 00 5¢225E-01
1.505E 01 le564E 01 14104E -0+000E-00 0+000E-00 6.993E 00 64845E~01 6¢B45€-01 14325E 00 5e167E-01
24742E 01 2.825E 01 1.950E -0+ 000E~QC 0+000E-00 7.035E 00 6.834E-01 64834E-0] 1+362E 00 54017E-01
5.205E 01 5.410€ 01 3.556E | ~34329E-10 5S¢ 739E-06 T.218E 0O 6.835€-01 6eB835€E~01 l+437E 00 4e756E-01
T«238E 01 7+5B2E 01 44861E i =2+TT5€~-08 3e496E-04 T«405E 00 64828E-01 6£4828E-01 14483E 00 4e603E-01
9.572E 01 1.011E 02 6e361E -62347€E-07 64375E~-03 T«616E 00 6.814E-01 6.81T7€E-01 1.522E 00 4e479E-01
1+4221E 02 1.296E 02 BoOSEE ~6e832E-06 5e504E-02 T«B6T7E 00 64772E-01 6+ 798E-01 1.553E 00 4437T7E~01
14514€E 02 1.610E 02 9+933E 0l | ~4e227E-05 24884E-01 8.28BE 00 6.651E-01 6. 784E-01 1.574E 00 4¢311€E-01
1837 02 1.964E 02 1e4202E 02 | ~1e854E-04 1.067E 00 9.230E 00 64326E-01 6+ 760E-01 12594E 00 ' 44240E-01
2190 02 2.348E 02 1e433E 02 | ~5¢923E-04 31.059€ 00 1«135E 01 5.792E-01 6+T732E-01 14602E 00 : 44202E-01
2.570E 02 2.768E Q2 1.683E 02 | ~1+588E-03 7«231E 00 1e559E 01 5¢257E-01 6+707E-01 14595E 00 | 4.205€-01
2+981E 02 3.216E 02 1.950E 02 | ~3+381E-03 le463E 01 24297€ 01 44914E-01 6+676E-01 14563E 00 | 44271€-01
3.420€E 02 3.701€ 02 24238E 02 | -6+133E-03 2.587E 01 3.406E 01 4.818E-01 6:639E-01 1.497€ 00 | 4s434E-01
3.890E 02 4e214E 02 24541E 02 | —9+057E-03 4a028E 01 4.814E 01 4.934E-01 64584E-01 1,400 00 i 4+ 704E-01
44385E 02 4e762E 02 2.864E 02 | —14098E-02 5¢453E 01 6+189€ 01 54205E-01 64507E-01 1+284E 00 | 5+068E-01
4,908E 02 5¢343F 02 3,205 02 | -1.044E-02 64247E 01 6+922E 01 5.534E-01 6e41BE-O1 1¢177E 00 ! Se452E-01
Se464F 02 5,955E 02 3,566 02 | -8.332E-03 5857€ Ol 6472 01 5.852E-01 6«372E-01 1.098E 00 i 5+803E-01
6.046E 02 6+4598E 02 3,940F 02 | ~5+330E-03 44471E 01 5.041E 01 6.113E-01 64402E-01 1.053€E 00 | 6+078E-01
6e656E 02 7+298E 02 44330€ -3.089E-03 2+88BE 01 3.428E 01 6+286E-01 6e471E~01 14035E 0O 64253E~01
74296E 02 T«997E 02 4o TH9E i ~126T7TE~03 14692E 01 2.213€ 01 bet16E-01 6¢53BE-01 1.025E 00 6¢379E-01
T.962E 02 8.772E 02 5¢1B4E | ~9ek35E-04 9+552E 00 1+466E 01 6+478E-C1 64586E-01 14026E 00 6e421E-01
B8.659E 02 %.537E 02 5¢8636E | ~5295E-04 5«412E 00 1.046E 01 6+536E-01 64616E-01 1.024E 00 60463E-01
9.386E 02 1.036E 03 64102E P -34169E-04 3.106E 00 84126E 00 6+569E~01 6e635E-01 1.026E 00 6eb67E-01
1.014€E 03 le121E 03 6+590E -1e826E-04 1.82BE 00 6+840F 00 6+597€E-01 6e646E-01 1.027E 00 62469E~-01
1+092€ 03 1+208E 03 74103E -1¢109E-04 1.124E 00 6e114E 00 6.620E-01 6e653E~01 1.027¢€ 00 6«4T6E-01
1.173E 03 14302€ 03 Te627E - ~Te064E-05 TeN59E-01 5.689E 00 6.632E-01 6+657E-01 1.030E 00 6e461E-01
14257€ 03 1.397€ 03 8,162E 02 | ~44604E-05 42561E-01 Se434E 00 6.6426-01 6+660E-01 14032E 00 6eu53E-01
1a344E 03 1.497E 03 B4734E 02 | -34067€-05 3+022E-01 5.277E 00 6.64BE-01 6+662E-01 1.035E 00 6e439E-01
1.434€ 03 1.598E 03 $+300E 02 : -2+08B0E-0% 24052E-01 5¢178E 0OC 6+654E-01 6e663E-01 l«.035E 00 6e4437E-01
1+4526E 03 1.703E 03 9+904E 02 | -1+350E-05 1+423E~01 5.114E 0C 665701 6e664E-01 1+036E 00 6+430E-01
1.621E 03 1.812E 03 1+053E 03 ; -9+289E-06 1.008E-01 5.071E 0C 6.65%E-01 6e664E~01 1,038 00 6+420E-01
1.719€ 03 1.927E 03 1.119E 03 | -6+468E-06 7.323€-02 5.043E 00 6.661E-01 6. 665E-01 1.040€ 00 6e40TE-01
1.820€ 03 2¢040E 03 1«185E 03| -4+535E£~-06 Se427E-02 5.024E 00 64662E-01 62665€-01 14041E 00 6e404E-01
1e924E 03 24164E 03 14253E 03| -3«044E-06 4.128E-02 5+010€ 0O 6+663E-01 6¢665E-01 1.044E 00 60384E-01
2.030E 03 2.2B7E 03 14327E 03| ~2+284E-06 3.181€-02 5.000E 00 6+664E-01 6.666E-01 1.045€E 00 6+376E-01
2.139€ 03 2.421E 03 1.398E 03| —-1«737€E-06 2.487E-02 44993E 00 64664E-01 6e666E-01 14050E 00 6+349E-01
24253E 03 2.5%3E 03 let74E 07| -1e137E-06 1.970E-02 4.988E 00 6+660E-01 6+6866E-01 1.052E 00 6+336E-01
2.36BE 03 2.698E 03 1.548E 03| —7+871E-07 1.587E-02 4.984E QO 64665E-01 6« 666E-01 1+4057€ 00 69 304E~-01
2.485E 02 24834E 03 1s626E 03| —-5332E-07 1.300E~-02 44981E 00 6e665E-01 6e666E-01 1.058E 00 6+303E-01
2.607€ 03 2.982E 03 14708E 03| ~3440E-07 1.079E-02 4.979E 00 6.665E-01 6e6866E-01 1.061€ 00 6+282E-01
2.730E 03 3,136E 03 1.792E 03| -14993E-07 8.937€E-03 4.9T77E 00 6.665E-01 64666E-01 1.065E 00 6+259E-01
24857€ 03 3.295€ 03 14875E 03| -9e255E-08 7«519€E-02 4+975€E 00 6.665E-01 6.666E~-01 1.069€ 00 6s234E~01
2.9B7E 02 3.461E 03 14960E 03| -4e540£E-08 64333E-07 4.9T4E 00 6.665E-01 6e666E-01 1.074E 00 64206E-01
3.121E 03 | 34632E 03 | 2.052E 03| -94B49E-09 | 5+3B7E-03 | 4.9T3E 00 | 6.665E-01 | 64666E-01 | 1.07T9E 00 | 6s177€-01¢
14255 03 3.799E 03 24139 03 4e253E-08 44582E-03 4+972E 00 6e.666E-01 6e666E-01 1.082E 00 6+162E-01
3.395€ 03 1.984E 03 2.232E 03 8e4168E-08 3.924E-03 | 4.972E 00 6.666E-01 6e666E-01 1.088E 00 6e129E-01
3.536F 03 4.162E 032 2+328E 03 1+4100E-07 4.039€-03 449728 00 6+666E-01 6e666E-01 1.091E 00 6+111E-01
3.681E 03 4.360€ 03 2.627E 03 l1+311E-07 2.910E-03 4.971E 00 64666E-01 6e666E-01 1.098E 00 6+073£-01
3.828E 03 4e551E 03 2+528E 03 1e279E-07 2,479€-03 | 44970F 00 | 6.666E-01 | 6.666E-01 , 1.102€ 00 ,§105l§iQJ



TABLE III. - Contlnued. TRANSPORT
[E—Ol, £-.02, E-03, etc. denote exponents 10‘1, 16‘2, 16'5, etc., respectively;

{e} Pressure,

Tempera-i Degree ! Mole Thermal conductivity, cal/{em)(sec){°K) Viscostty, 1
ture, i i fraction, ' - e et | un i
T, dissocl- Xy i Due to Due to Frozen, Due to l Total, g/ (em) (sec)
K ation, transla- internal [ chemtecal : *
It tional degrees : reactio

degrees of freedom, A

of freedom, R

.
o int
tr

300 1 0.000E-00 | 0+000E-00 | 3+306E-04 | 1e15BE-04 | 4¢464E—04 | D.OD0E-00 | 4¢664E-04 | 84943E-05 |
500 | 0.000E-00 | 0.000E-00 | 4.641E-04 | 1»722E-04 | 64363E-06 | 0+000E-00 | 64363E-04 | 1.256E-0u
700 | 0s000E-00 | 0.000E-00 | 5.814E-04 | 2+218E-04 | 8,032E~04 | Q+0D00E-00 | B4N32E-04 | 1+5T3E-04

1000 1+137E-08 24274E-08 7+.390E-04 - 3.083E-04 14047E-03 6+728E-09 1+047E-03 1.999E-04
1200 9.874E-07 1+975E-06 B8.353E-04 3.803E-04 14216E-03 4 786E-07 1+216E-03 2+260E-04
1400 2+429E-05 4+858E-05 9+286E-04 4a625E-04 1.391€-03 Fe9T74E-06 le401E-03 2¢512E-04
1600 2.717E-04 54432E~04 1.018E-03 5+516E-04 1.570€-03 Fe659E-05 1.667E-03 2.754E-04
is00 1+789E-073 3.571E-02 1+110€E-03% 62436E-04 1+4754E-03 5+583E-04 2+312E~03 2+996E-04

2000 8.122€-03 1+611E-02 1+211€E-03 Te348E~-04 14945E-03 24255€~03 44200E-03 34236€-04
2200 2+810E-02 5e066E~02 1e344E-03 Bel39E-D4 24158E-03 64909E-03 9+067E~03 3.488E-04

2400 Te912E-02 1+466E-01 : 1.,551E-03 BeS504E-04 2.405€-03 1+6B3E-02 1+923E-02 3.763E-94
2600 1+881E-01 3+166E-01: 1.859E-03 B+153E-04 2,674E-03 3+239E-02 3.507€-02 4+ 001€-04
2800 30777E-01 5.683E—O]E 2.232E-03 6+610E-04 2.893E-03 4+615E-02 42904E-02 44089E-04

3000 64188E-01 Te645E-01 2.555E-03 b4e214E-00 2+976E-03 4+306E-02 | 4.603E-02 44031E-04
3200 Be140E-D1 B+975E-01 2+787E-03 2+150E-04 3.002E-03 2+582E-02 2+4883E-02 | 4.024E-04
3400 9«190E-N1 9+578E-01 2.967E-03 9.907€E-95 3. 066E-03 14191E-02 1.498E-02 4e121E-04
3600 94652E-01 9.,823E-01 | 3.129€-03 4+533E~-05 3.174E-03 5+069€-03 8e244E-03 44279E-04
3800 94839E-01 S+919E-01 ! 3.283E-03 24226E-05 34305£-03 Z2253E-03 5¢558E=03 | 4.463E-04

4000 1 94.922E-01 9+961E-01 3.435E-03 1+15%E-05 3044TE-03 1+052€-03 44498E-03 44658E~08
4200 9.9%9E-01 9.980E-01 3.585E-03 6327€-06 34592E-03 5«187€E-04 44110€-03 44856E-04
4400 Fe9TBE-0O1 9.989E-01 3.736E-03 3.679E-06 3,740E£-03 2+724E-04 4eD12E-03 5+057E~04
4600 9.987E-01 9+ F94E-N01 3.885€-03 24241E-06 3.B87E-03 1e504E-04 4403BE-03 5:257E-04
4800 94992E-01 94996E-01 44034E-03 1.420E-D6 b4.0356-03 Be661E-05 4e122E-073 5+458E-04

5000 9+995E-01 9.99BE-01 4.182E-03 9360E-07 44183E-03 5¢212E-05 . 44235E-03 5+658E-04
5200 9997€E-01 9+998E-01 44331E-03 6+331E-07 42332E-03 34260E-05% 44365E-03 5+860E-04
5400 9.998E-01 Fe99%E-01 4e481E-03 4.499E-07 4.481E-03 2+108E-05 44502E-03 6+061E-04
5600 9+999€E-01 9.999E-01 44629E-03 3.249E-07 4e629E-03 1.402E-05 4s643E-03 6262604
5800 Fe999E-N1 9+999E-01 44177E-03 2.403E-07 4e777E-03 9+583E-06 4s TBTE~03 64462604

6000 9+999E-01 1+000E-00 44926E-03 1.814E-07 4e326E-03 ‘ 6+699E-06 44933E-03 64663E-04
6200 9.999E-01 1+000E-00 5+074E-03 1.365E-07 54 074E~03 4eT82E-06 5«079E~03 | 6eB64E-N4

6400 1eNO0E-00 | 1.000E-00| 5.223E-03 | 1.057E-07 | 5.223F-03 | 34490E-06 | 5.226E-03 | 7.065£-04
65600 1eNOOE-00 | 1.000E=00| 5.372E-03 | 8.341E-08 | 5.3726-03 | 24611E-06 | S543T4E-03 | 7.266E-N6
6800 1.000E~00 | 1.000E-00| 5.519E-03 | 6.674E-08 | 5¢5196-03 | 1.988E-06 | 5.521E-03 | 7.466E-06
1000 14000E-00 | 1s000E-00| 5:669E-03 | 5.45BE-08 | 5.669E-03 | 14558E-06 | 5.670E~03 | 7.668E-04
7200 1.000E-00 | 1+000E-00| 5¢B16E~03 | 44503E-08 | 5¢8l6E-03 | 14233E-06 | 5.8176-03 | 7.867E-04
7400 1+000E-00 | 1.000E-00| 5.9656-03 | 3.787E-08 | 5.965E-03 . 94925E-07 | 5.,966E-03 | B8.069E-04
7600 14D00E-D0 | 14000E-00| 6.114E=03 | 3.206E-08 | 6.114E-03 | B4077E-07 | 64114€-03 | B8.270E-04
7800 14000E-00 | 1+000E-00| 6+263E~03 | 2.754E-08 | 6.263E-03 | 6+700E-07 | 64264E-03 - Be473E-04
8000 1.000E-00 | 1+000E~00: 6+612E-03 | 2.386E-08 | 6:412E-03 | 5+6196-07 | 6.412E-03 | B.673E-04
8200 1eNOOE-N0 | 14000E-00  6+560E-03 | 2.101E-08 | 64560E-93 | 4+789E-07 | 6.561E-03 | 8.874E-na
8400 14NODE~0N | 1.000E-00! 6.709E~03 | 1.846E-08 | 6,709E-03 | 4.071€-07 | 6+7106-03 . 9.076E-04
8500 Le0O0E~00 | 1,000E~00] 6.859E-03 | 1.648E-08 | 6.859E-03 | 34515E-07 | 6+859E-03 | 9+27BE-04
8800 1.000E=00 | 1.000E-00| 7.009€-03 | 1.469E-08 | 7.009E-03 | 3.038E-07 | 7.009E-03 | 9.480E-Na
9000 14000E=00 | 1+4000E-00{ 7+159E-03| 1.322E~08 | 7,159E-03 | 2+657E-07 | 7.160E~03 | 9.684E-04
9200 1.000E-00 | 1+000E-00| 7.3076-03 . 1.1B5E~08 | 7,307E-03 | 2+314E-07 | 7.307E-02 | 9.884E-04
9400 1e000E~00 | 1+000E-00| 7.458E-03| 1.070E-08 | 7.458E-03 | 2+030E~07 - 7.459E-02 | 1.0096-03
9600 1eNODE=N0 | 1.000E-00| 7.609E~03 | 9.632E-09 | T.609E-03 | 24136E-07 | 7.609E~02 - 1,029€-03
9800 1.000E-00 | 1+000E-00| 7.759E-03| 8.8256-09 | 7.759E-03 | 1.,583E-07 | 7.759E-03 © 1.049€-03

| 10006 | 1.0006-00 | 1.000€-00{ 7.909€-03! 7.859£-09 | 7.909€-03 | 1.377€-97 | 7.909E-03 | 1.070€-03
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PROPERTIES OF GASEOUS HYDROGEN
E 01, E 02, E 03, etc. denote exponents 101, 102, 103, etc., respectivelyj

10'2 atmosphere.

Diffusion coefficlient, D, cm®/sec Thermal- Mclar heat capacity, Prandt]l number Lewls rozen |
diffusion cal/{mole){°K) number, Schmidt
D D, .. D. ratle, Egui- Frozen, Le number,
H-H H_hg HE-HE kn Due to Equi- librium, Prp Scp !
chemical librium, Fre
reactlon, Cy. e
A P
‘p,R

1+931E 02 | 2+090E 02 | 1.480E 0Z | ~G+000E-00 | 0.O00E-00 | 6+895E 00 | 6+B852E-01 | 6.852E-01 | L.312€ 00 | 5225£-01|
4eT60E 02 | 42945E D2 | 34490E 02 | ~0«000E-00 | O+OO0E—00 | 6.993E 00 | 6+8456-01 | 6.B45E-01 | 14325E 00 | 5.167€-01
84671E 02 | B+933E 02 | 64165 02 | ~0+000E-00 | 0.O00E~00 | 7.035E DO | 6.834E-01 | 6.834E=01 | le362E 00 | 5.017€-01

le646E 03 1«711€ 03 14124E 03 | ~1872E-09 3.227€E-05 7+218E 00 648356-01 6,835€-01 1l+437€ 00 4+756E-01
24289E 03 24398E 03 14537E 03 | -1«560E-0Q7 1.966E-03 T+406E 0O 64B827E-01 6.828E~01 1+483E CO 44603E~C1
3.027E 03 3.196E 03 22012E 03 | -3.569E-06 3.585€-02 Te645E 00 6+B00E-D1 64817E-01 ; 1e522E 00 44679E-01
3.860E 03 4.098E 03 2.547€E 03 | -3.839€-05 3+ 094E-01 8.120E 00 6+658E-01 64 798E-01 1.553€E 00 44378E-01
4.789E 03 5«092E 03 34141€ 03 | ~24366E-04 1.620E 0O 9+610E 00 6+187E-01 64782E-01 1.571E 00 4.31BE-O1

5.810E 03 6.210E 03 3.801E 03 | ~1.021E-03 5.959E 00 1+408E 01 Set24E-01 64 T54E-01 1+580E 00 | 4.276E-01
6.924E 03 Ts426E 03 4.531€ 03 | -3.099€-03 1.680€ 01 2+894E O1 4+893E-01 6+713E-01 1.552€ 00 4+325€-01
8.,128E 03 8.753€ 03 5.321E 03 | —7.276E-03 3.786E 01 44581E 01 44798E-01 6e657E-01 1.469€ 00 4+5326-01
Fel26E 03 14017E D4 : 64165E 03 | ~14161€-02 64796E 01 7.540E 01 5.070E~01 64558E-01 1.326E 00 42947E-01
1.081E 04 14170E 04 T4077E 03 | -14236E-02 F.060E 01 9+T725E 01 5¢542E-01 6e423E-01 1.171E 00 Se487E-01

1230E 04 1+333E Ob 8.035E 03 | -8,149€-03 7.953E 01 8+540E 01 6.006E-01 6.381E-01 1.067€ 00 5+980E-01
1.387E O 1+506E 04 9+055E 03 | ~3.856E-03 44503€ 01 5.040E 0] 6¢330E-01 bt THE-C] 1.025€ 00 62313E-C1
1.552E 04 1690E 04 14014E 04 | —14566E-03 1+967E 01 24481E 01 64497E-01 64570E-01 1.014E €O 6elTBE-Q]
1.728E 04 1.883E 04 1,128E 04 | -6.582E-04 T«952E 0O 14299€ 01 6¢574E-01 6622E-01 1.012E 00 6¢544E-01
1.912E 04 2.086E 04 1.246E 04 | —24822E~04 3.367E 0O B8+368E N0 6.6126-01 64645E-01 1.012E 00 62564E-01

i
2.105E 04 2+308E 04 1.369E 04 | ~14295E-04 1+496E 00 6+480E 00 | 6+630E-01 64656E-01 1.017€ 00 6e547E~-01
2.307E N4 24529€ N4 1+S02E N4 | —6194E-05 T«070E-01 5+683E 00 | 6+647E-01 64661E-01 1«017E 00 6+553E-01
2.518E 04 2+TT4E 04 @ 14639E 04 | =34259E-05 3+545E-01 54327E 00 | 6.654E-01 6+663E-01 1.021E 00 64523E~01
2.738E N4 34016E 04 | 1.782E 04 | -1+764E-05 1¢8B2E-D1 5»158E 00 | 6.659€-01 64664E-01 l.022E 00 6+524E-01
2+96B8E 04 3.278E 04 ! 1.930€E 04 | -1«034E-05 1+041E~01 5.073€ 00 6.662E-01 64665E-01 1.025E 00 6¢504E-01

34206E 06 3.546E Oa 2.084E 04 | -5.891E-06 64031€-02 5.029E 00 6+663E-01 6e666E-01 1.027E 00 6¢493E-0]
3.454E D4 3.820€ 04 2.246E 04 | ~34553E-06 34641E-02 5+005E 00 646BLE-01] 6e666E-01 1.027E 00 64432E-0C1
3.709E 04 4+117E 04 2.412E 04| -2253E-06 2+269E-02 4+9%91E 00 6+6656-01 be666E-01] 1.030E 00 6.472E-01
3.974E 04 4.418E 04 24581E 04| -1+665E-06 1.459E-02 . 4.982E NO 6.665E-01 6.666E-01 1.032E 00 6+460E-01
44249 04 4.734E 04 2.762E 04| -9.740E-07 9e¢634E~-03 : 4+977E 00 &.666E-01 6+666E-01 1.034E 00 Se6064E-01

4a535E 04 5.053E 04 2,941E 04 | —6+597E-07 6+528BE-03 4e974E 00 6+666E-01 6+666E-01 1.035E 00 beb41E-0]
4eB24E N4 5+385E 04 3.132E 04| -4+2B0E-07 4+518E-03 42972E 0O 6.666E-01 6+666E-01 le036E 00 6+433E-01
5125E Ob S5eT732E 04 ! 3.331E 04 | -2+943E-07 3.198E-03 4«971E 0O 6+666E-01 6+ 666E-01 1eN38E 00 : 6¢4622E-01
5e435€ N6 6.093E 04 3.538E N& | —2+048E-07 2¢321E-03 4+970E 0O 646656601 6e666E—01 : 1.040€ 00 6+608E-01
5.755E 04 64452E 04 347476 04 | ~le436E-07 1+720E-03 4¢969E OC 64666E-01 6e666E-01 1.041E QO 6e405E~-01

6+084E 04 6+843E 04 3.963E 04| ~94636E-08 1+307E-03 4+969E 00 6+666E~01 6+666E-01 LeNast 00 6+385E-01
6+418E 04 7+232E 04 4.196E N6 | ~7.230£-08 1.007E-03 4.969E 00 6e666E-01 60666E-01 1eN4SE QN 64376E-01
6.766E D4 7.655E 04 44421E 04 | —5+495E-08 7.8T3E-04 4+968E 0O 6.666E-01 6+666E-01 1.050E 00 6¢350E-01
7.124E 04 8.Q075E 04 4.663FE 04| -34601E-08 6+238E-04 44968E 00 6e666E-N1 64666E-01 1.052E 00 6+337E-01
T«488E 04 8.533E 04 44B9SE 04 | —24492E-08 5+025€-04 44968E N0 be666E-N1 62666€-N1 1.057€E noO 6+305€~01

7+860E 04 B8.,962E 04 5.143E 04| -14688E-08 40117E-04 4+968E 00 64666E-01 6+666E-01 1.058E Q0 64303E~01
B.243E N4 9.430E N4 5.400E N4 | -1.089E-N8 3e417E-04 4+96BE NO 6e666E-01 6:666E-01 1.061E nQ 6+282E~-01
8.634E 04 Fe916E N4 5¢666E N4 | —6+310E-09 24830E-04 44968E 00 6+666E-01 62666E-01] 1.065E 00 6+259€-01
9.034E 04 1,042E 05 54928E NG| -2e930E-09 2+380E-006 4+968E NO 6.666E-01 6.666E-01 1.069E 0OC 6e234E-01
9.445E N4 1+094E 05 6+199E N4 | -1437E-09 2. 005E-04 4.968E 00 b.666E-01 64666E-0) 1.074E 00 6+206E~01

9.870E 04 1.149E 05 64490E 041 -34123E-10 1.708E~06 4+968E 00 6e666E-01 64666E-01 1.079€ 00 6+177E-01
1+029E 05 1.201E 05 6.T63E 04! 1+349E-09 la454E-04 4.968E 00 6.666E-01 6.666E-01 1.082E 0N 62 162E-01
1.073E 0% 1.260E 05 7.058E 04 2+5B7E-09 1.243€-04 4.968E NO 6+666E-01 6e666E-01 1.088E noO 6.129€-01
1.118E 0% 1.316E 05 7.361€ C4 3¢482E-09 1.278E-04 4+968E 00 6e666E-01 64666E-01 1.091E 0C 6+111E-01
1.164E 05 1.379E 05 T.6TUE 04 4e161E-09 94235E-05 : 4.968E NO 6+666E-01 6.566E-01 1.098E 0O 6e073E-01

1.210E 05 1+439€ 05 T+995E 04 4.0S1E-CS | rigggg;gngmggg§§g 00 | 64666E-01 6e666E~-C] 14102E 00 [ 60051E-01]




1000
1200
1400
l600
1800

2000
2200
2400
2600
2800

3000
3200
3400
3600
3800

4000
4200
4400
4600
4800

Sooo
5200
5400
5600
5800

6000
6200
6400
6600
6800

7000
7200
7400
7600
7800

Booo
8200
8400
8600
8300

9000
9200
9400
9600
9800

|
i
|

| 10000

Degree

i of

! dissoci-
atlon,

S S

0+000E-00
0+000€E-00
0.000£-00

6+393€-09
5:553E-07
1.366E-05
1¢52BE-04
1e006E-02

4e568£-072
1+581E-02
b4e659E-02
l1e071E-01
2236E-01

4+050E-01
6+190E-01
7+951E-01
9+008E-01
9+516E-01

9+758E-01
9+873E-01
9.930E-01
3e95%E-01
9. QTHE~O1

9+985E~01
9+990E~-01
9e993E-01
9«995E-01
9e997E-01

9499BE-01
9.998E-01
| 94999E-01
| 94999E~01
| 94999E-01

; 94999E~01
| 1+000E-00
! 1+000E-00
{ 1+000E-00

1,000E-00

1+000E-00
1.000E-00
14 000E-00
1+ 000E-0Q
1« 000E-00

1.000E-00
1.000E-00
1+000E-00
1+000E-00
1.000E-00

+000E-00_

TABLE II

T.

- Cuntlinued.

TRANSPORT

{E-01, E-02, E-03, etc. denote exponents 12'1, 10‘2, 10‘3, etc., respectively;

0.+000E-00
0.000£-00
0.000E-0C

le279E-08
lelllE-06
24732E-05
3+055E-04
24010E-03

9.094E-03
3e112E-02
8¢537E-02
1934E-01
3.655E-01

5¢T65E-01
T+646E-01
84859E-01
9.478BE-01
F«T52E-01

9.878E-01
94936E-01
9.965E-01
9.980£-01
9«988E-Q]

2+992E-01
9¢995E-01
9.997E-01
9«998E-01
9¢99BE-01

9.999E-01
3+999E-01
G+999E-01
1.,000€E-00
1.000E-00

14000E-00
1+000E-00
1.000E-00
1.000E~0Q0
1+000E-00

1+000E~00
1«000E-00
1+000£-00
1+000£-00
1+000E-00

1.000E-00
1+000E-00
1+000E-00
1+000E-00C
1.000€E-00

1.000E-00

Due to
transla-
tional
degrees

freedom,

3+306E-04
4e641E-00
5¢814E~04

7+4390E-04
8+353E-04
9.286E-04
1.018E-03
1«109E-03

14203E-03
14316E-03
1+476E-03
14711E-03
24036£-03

2+394E-03
2«701E-03
2e929%9E-03
34113E-03
3.276E~-03

3.4326-03
34584E-03
3.735€-03
3.BB4E-03
44033E-03

44182E-03
44331£-03
4.481E-03
4+629E-03
4.77TE-03

4e926E-03
5,07T4E-03
54223E-03
54372€-03
54519€-03

5e669E-03
54816E-03
5.965E-03
6+114E-03
64263E-03

6+412E-03
6¢560E-03
6+ 709E-03
6.859E-03
7.00%E-03

7.159E-03
7+307€E~-03
T«458E~-03
7.609E-03
7.759€~-03

T.909E-03 |

Due to
internal
degrees

of freedom,

)1nt

1l«158E-04
1.722E-04
2+218E~04

3.083E-04
3+803E-04
4e625E-04
5+517€-04
6s442E-04

7+380E-04
8e264E-04
8+930E-04
9+117E-04
8+502E-04

6845E-04
4e560E-04
24550E-04
14305€E-04
6+728E-05

34571E~05
1e977E-05
1e156E-05
T+062E-06
b4.479E-06

2+956E-06
2.019€E-06
1+422E-06
1.027E-06
T+597£-07

5e736E-07
44315E-07
3.341E-07
2¢637€-07
2«110E-07

1+726E-07
1,423E-07
1+197E-07
1+013E-07
B.703E-08

T+540E-08
6. 640E-08
5:834€-08
5+209E-08
4.644E-08

4.171E-08
3.737E-08
34379€-08
3.045E-08
24784E-08

24484E-08

Thermal counductivity,

4e464E-04
6+363E-04
8,032E-04

{1.047E-03
{1.216E-03
: 1.391E-03

1.570€-03
1+753E-03

1.941€-C3
2e143E-03
24369E-03
24523E-07%
2.BB6E-03

34079E-03
34157E-C3
3+185E-03
34243E-03
34343E-03

3e467E-03
34603E-07
3,747E~-03
3.892E-03
4,038E-03

4e185E-03
44333E-03
4ateB2E-03
44630E-03
4. 777E~03

4.926E-03
5.074E-03
5¢223€-03
54372E-03

6+114E-03
6+263E-03

6e412E-07
64560807
64709£-03
6.859E~03
T.009€-03

Ta199€-03
7a307E£-03
Te458E-03
Te609E-03

Frozen, T Du-
.

5.519€-03

5.669E-03
5.816E-03
54965E-03

7+30%9E-03

Ta759E-03

i

1 Pressure,

chem!ios
reaction,

0+000€-00
0+000€-00
0»000£-00

3+783E~09
2e692E-07
5.609E-06
5e432E-05
3e162E-04

1e272E-03
3.935E-0C3
94B39E-03
2+028E-02
3+408E-02

4e398E-02
Le023E-02
245608E-02
1e43647E-02
6+553E-03

3+1%0E-03
1.605E-03
84510E-04
42722E-00
2+T2TE-D4

leb44E~04
1.029€-04
6+658E-05
4s431E-05
3+029€-05

2+118E-0%
14512E-05
1¢103E-05
Be256E-06
64287€-06

4924E-06
Je898E~06
3+138E-06
2+552€-06
2+117E-06

1e776E-06
14513€E-06
14286E-06
12111E-06
9+602E-07

84382E-07
7.298E-07
bet)12E-07
6e752E-07
4+995E-07

64352E-07

T

Visooslity,
1
Total, | g/(em)(sec)
N

4o4b4E~06 | Be943E~05
6+363E-06 | 1.256E-04
Be032E-06 | 14573E-04
1.04TE-03 | 1.999E-04
16216E-03 | 24260E-04
14397€-03 | 24512E-04
1.624E~03 | 24754E-04
2.067€-03 | 2+995E-04
3.214E-03 | 3.233E-06
6.07BE-03 | 3.478E-04
14221E-02 | 34744E-04
2.2906-02 | %.012E-04
3.697€-02 4o 234E-04

4s706E~-02 | 44300E-06 |
4e339E-02 | 44260E-04
24927E-02 | 4+261E-04
1.672E-02 | 4.350E-04
FeA9SE-03 | 4e49FE-04
6+658E-03 ! &4.6T77E-04
542086-03 | 4.866E-04
4s598E-03 | 5.063E-04
4.364E-03 | 5.261E-04
4e311E-03 : 5.460E-04
42349E~03 ; 54659E-04
4e36E-03 | 5.861E-06
4e549E~03 | 64062E-04
4 6T74E-03 | 6.262(-06
4eBOBE-03 | 6.462E-04
4s94TE~-03 | 6.663E-04
5.089E-03 | 64B64E-04
54234E-03 | 7.065E-04
54380E~03 | 7+266E-04
5.525E=03 | T+466E-04

S.6T4E-03 | T.66BE-04 !

5.820E-03 | 7.867E-04
5.968E~03 | 8.069E-04
64116E-03 | B.270E-04
64266E-03 | B.473E-04
6.414E-03 | B.673E-D4
6¢5626-03 | B84874E-04
6.711E-03 | 9.076E-D4
6.860E-03 | 9.27BE-04
7.0106-03 | 9.4BDE-04
Tel60E-03 | 94684E-06
7Te30BE-03 | 9.B84E-0u
7e459€-03 | 1.009E-03
7e609E-03 | 1.029E-03
74759E-03 | 1.049E-03

7¢910E-03 | 1.070€-03 |




PROPERTIES OF GASEOUS HYDROGEN
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E 01, E 02, E 03, etc. dencte exponents 101, 102, 105, ete., yespec:lvely]
10-1-5 atmosphere.
Diffuslion coeff?l , Thermal - Frandti number
- diffusion —
Dy_y DHAHH DHqAH ratlo, ‘§qu1-
Z = KT jul- 1brium,
Tibrium, Pr
o ©
Fpie
6«10SE 01 6.610E 01 44679E 01 | ~0«000E-00 0.« 000E-00 6+895E 00 64852E-01 6+852E-01
1+4505E 02 1+564E 02 1e104E 02 | —0+000E-00 0+000E-0Q0 6+993E 0O 6e845E-01 6+845€-01
2+742€ 02 2+825E 02 19508 02 | -0+000E-00 O« 000E-00 7.035E 00 6e834E-01 6.834E-01
5.205E 02 544 10E 02 34556E 02 | -1+053E-09 14B15E-05 7.218E 00 &4835€-01 6+835€-01
T«238E 02 T+582E 02 4eB61E 02 | ~8+774E-08 14105E~03 T«406E 00 64827E-01 6+828E-01
94572E 02 1.011E 03 6e361E 02 | —2«007E-06 24016E-02 T+63CE 00 6807E-01 64817E~01
1.221E 03 1.296E 03 Be05S6E 02 | -2+160E-05 1¢740E-01 7.986E 00 6+ T17E-01 6+798E-01
1.514E 03 1«610E 03 9e933E 02 | —-1334E-04 9e114E-01 8.907E 00 6408E-01 6.783E-01
1.837E 03 1+.964E 03 142028 03 | ~54B05E-04 3.363E 00 1.151E 01 5.767€~01 6¢758E-01
2.190€ 03 2¢348E 03 le633E 03 | -1+811E-03 9e567TE 00 1.779E 01 S¢129€-01 6723E-01
24570E 03 2+768E 03 1e683FE 03 | ~44563E~-03 20214E 01 3,030E 01 4«8156-01 6.684E-01
2+981E 03 3e216E 03 1.950E 03 | ~84485E-03 4e255€E 01 5«043E 01 4e851E-01 6e622E-01
3.420E 03 3.701€ 03 2423BE 03 | -1+188E-02 54692E 01 Te425E €1 S5e161€-01 6+525€-01
34890 03 44214E 03 2e541E 03 | -lel45E-02 84125E 01 8+784E 01 5.593€-01 6+409E-01
4+385€E 03 44762E 03 24B64LE 03 | -T«774E-073 7.015E 01 T«604E 01 54996E-01 64+380E~01
4.908E 03 5¢343E 03 34205E 03 | -3.989E-03 44307 01 4eB849E 01 64287E-01 6445901
Se4b4E 03 5.955E 02 34566E 03| ~14887E-02 2.114E 01 2.632E 01 6a457€-01 6+550€-01
6.046E 03 6«598E 073 3.940FE (03| ~84520E-04 9+793E 00 1+486E 01 64542E-01 6+606E-01
6.656E 03 T7.298E 03 44330E 03 | —4«002E-04 44538E 00 9+557E 00 | 6.4580E-01 6+635E-01
T+296E 03 7.997E 03 4e749E 03 | -1936E-04 2«188E 00 T+182E DO : 6.615E-0]) 6e649E-01
7.962€ 03 8,772 03 5184E 03 | -1e024E-06 1+108E 00 6¢090E 00 | 6+631E-01 &eb65TE-01
8.659E 03 9.537€ 03 5.636E 03| -5556E-0% 5«910E-01 5.567E 00 6:645€-01 6e661E-01
9«386E 03 1+036E Q4 6¢102E 03| -34263E-05 34278E-01 5.301E 00 6.653E-01 6e663E-01
14014E 04 1+121E 04 6e¢590E 03 | ~14860E-05 14902E-01 5.161E 00 6.658E-01 6+4664E-01
1+092€ 04 1+208E Q4 7«103E 03| -14123E-05 le149E~01 5.085E 02 6.661E-01 6e665E-01
1.173€ 04 1+302E O4 Teb62TE 01| —T7e121E-06 Tel166E-02 5+041E 00 6.662E-01 be665E-01
1.257€ 04 1.397€ 04 Be162E 03 | —4+630E-06 4e6NIE~02 5.015E 0N bebbLE~-QOL 6e666E-01
la344E 04 1,497 04 8,.734E 03 | -3.079E-08 3.0645E-02 4.999E 00 6.664E-01 6e666E-01
le434E Q4 1+598E 04 F4300E 03 | —2«086E-06 24063E-02 4.989E 00 6+665E-01 &+666E-01
1.526E 04 1.703E 04 9«904E 03 | -1e353E-06 14428E-02 4¢982E 00 646656-01 6+666E-01
1.621E 04 1+.812E 04 1.053E 04 | —9+304E-07 1«011E-02 4.97BE 00 6.666E-01 6+666E-01
1.719€ 04 14927E 04 1.119E 04 | ~6«475E-07 7+339E-03 4+.975E 00 64666E-01 6+666E-01
1.820E 04 2«040E 04 1.185E 04 | ~4539E-07 5«437E-03 4.973E DO 6ab666E-0] beb666E-01
1.924E 04 2¢1664E 04 14253E 04 ~3046E-07 44133E~-03 4.972E 00 6+666E-01 6+666E-01
2.030E 04 2+287E 04 1.327E 04 | ~24286E-07 3.185%E-03 44971E 00 6.6666-01 6.666€-01
2+13%E 0o 2.421E 04 14398E Q4 | —14737E-07 2+489E-07 44970E 00 6.666E-01 6e666E£-01
24253 04 2+553E Q4 le474E 04 | —-1e13BE-07 1«971E-02 4«970E DO ; 6+666E-01 6eb66E-0]
2.368E 04 24698 04 1,548E 04 | ~74874E-08 1.58BE-03 4.969E 00 i 6+666E-01 6e666E-01
2.485E 04 2¢834F 04 l1e626E 04 : -54334E-08 1.301E-02 4.969E 00 6.666E-C1 6e.666E-01
24607E 04 2.982E 04 1+708E 04! -3.442E-08 1+4080E~03 4+969E 00 6e666E-01 6e666£-01
) 2+730E 04 3.136E Q4 12792E 04! -14994E-08 8+4942E-04 4+968E 00 6+666E-01 6e666E-01
r 24B57F 04 3.295€ 04 1eB75E 04! ~94260E-09 Te524E-04 4496BE 00 6e666E-01 6+666E~-01
E 2.987€E 04 ! 3.461€ 04 14960E 04 ! -44542E-09 6e336E~-04 4.968E 00 62666E-01 6+666€E-01
" 3,121E 04 3+632E 04 24052E 06 | -9.852E-10 5e39NE-04 4.968E 00 Ge6LEE-O1 6+666E-01
i 3.255E 04 3.799E 04 24139E 04 4e25TE-09 4.586E-04 44968E 00 6e666E-01 6e666E-01
I 3,395 04 349B4E 04 2.232€ 04 8.173E-09 3.926E~04 449688 00 64666E~01 84666E-01
i 3e536E 04 | &.162E 04 2432BE 04 1.101E-08 49 O41E-04 | 4.968E 00 | 6.666E-01 60666E-01
1 3.681E 04 44360FE 04 | 2Z.427E 06 1e313E-08 | 2#913E-04 | 4.968E 00 | 64666E-01 | 6e666E-01
| 3.828¢ 04 } %e551F 04 | 24528E 04| 1.280€-08 | 2#4B1E-04 | 4.968E 00 | 6,666E~01 | 6.666E-01

Lewls

numbe::,

Le

1+4312E
1+325€
1.362E

1e437E
1+483E
1e522E
14553E
1.572E

1.587E
1.578E
1.531E
lea33E
14293E

1e158E
1,069E
1.031E
1e018E
1+015E

1.018E
1.017E
1.022E
1.022E
1.025E

1.027F
1.027E
1.030E
1.032E
1.034E

1«035E
1«036E
1+038E
1+040E
1.041E

le064E
1.045€E
1.050E
1.052E
1.057E

1.058E
1e061E
1+065E
14069E
1.074E

14079E
1.082€
1.088E
14091E
14098BE

1.102E

Frozen
Schmidt
number,

5+225€-01
5¢167E-01;
5+017€-01

44756E-01

4e603E-01
4e4T9E-01
4¢377€E-01
4e316E-01

4e257€E-01
4+260E-01
4+364E-01
4e622E-01
5045E-01

5.536E£-01
5¢966£-01
6e266E-01
6+4346-01
6¢510£-01

64520€-01
64538E-01
6¢5156-01
6¢519E-01
6¢501E-01

be491E-01
6e491E-01
6e471E~01
6.460E-01
b2440LE-01

be441E-01
6+433E-01
6e0228-01
6+408E-01
6+405E-01

6+3856-01
6¢376E-01
6¢350E-01
64336E-01
64305E-01

64302E-01
6¢282E-01
6.259E-01
6+234E-01
64206E-01

6e1775-01
6e1626-01
64129E-01
b«111E-01
64073E-01

6.051E-01]




TABLE III. - Continued. TRANSPORT
[E-Ol, E-02, E-03, etc. denote exponents 10'1, 10‘2, 10'3. etc., respectlvely;

(g) Pressure,

Degree { Mole Thermal conductlivity, cal/{cm}{sec)(®K) Viscosity,

of | fraction, ’
dissocl- X Due to Due to Frozen, Due to Total, g/(cm)(sec)
ation, transla- internal P chemical kS

F tlonal degrees - reaction,

degrees of freedom, JR
ot {reedom, hint
“tr

0.000E-00 0+000E-00 3¢306E-04 1+158E-04 beub4E-06 C+000E-00 4eb64E-04 8+943E-05
0.000£-00 0+000E-00 4e641E-00 1+722E-04 6.363E~04 Q+000E~00 6+363E-04 1e256E-04
0+C00E-0C ; 0.D00E-CC 5.814E-06 2+21BE-04 8,032E~04 0+000E-00 B8+032E~-04 1+573E~04

3¢595E-09 | 74190E-09 7+390E-04 3.083E-04 1+047E-03 2+128E-09 14047E-03 1+999E-04
3.122E-07 6e245E-07 8.353E-04 3,803E-04 1.216E-03 1e514E-07 1+4216E-03 24260E-04
T.681E-06 1+536E-05 9.286E~04 4e625€E-04 1.391E-03 34154E-06 1+394E~03 24512E-04
84591E-05 le718E-00 1.018E-03 5.518E-04 1.570E-03 3+055€E~05 1+600E-03 2. T54E-04
5.657E-06 1«1321E-03 1.108E~03 6eu46E~04 1.752E-03 1+768E-04 1+929E-03 2+995E-06

2456%E-03 5e124E-02 1,199E-03 T+399E-04 14939€-03 7+170E-04 2.656E-073 34231€E-04
8.889E-03 1+ 762E-02 1.300E-03 8e335E-04 2+134E-03 2¢229E-01 4.363E-03 3.4TIE~0G
24509E-02 44896E-02 12430E-03 9+ 150E-04 2.345E-03 5.650E-03 7.995E-03 3.727€E-04
&6+ 045E-02 1« 140E-01 1.608E-02 9:68TE-04 2:577€-013 1e20%€-02 1.462E-02 3+992E-04
1.279E-01 2.269E-01 1.863E-03 9+735E-04 2.837€-03 2¢191€-02 2.4T74E~02 4a26LE-04

2+417E-01 3.,893E-01 2.186€E-03 9«003E-04 3.087€-03 34345E-02 3+654E-02 4eb68E-04
4e052E-01 5+767E-01 2+4531E-03 Teb0LE-COk 30272E-03 4¢111E-02 4.438E-02 4e5436-04
5e934E-01 Te448E-01 24829€-03 54264€-04 34356E-03 34863E-02 44198E-02 44522E-04
7+592€-01 8+631E-01 34064E-03 3e264E-04 34388E-03 2¢756E-02 3+095€E~02 4e523E-04
8.673E-01 . 94289E-01 3+252E-03 1.873E~04 3.439E~03 1+639E-02 1+983E-02 % e 600E-04

9+2%1E~-01 94632E-01 Fe420E-03 1.056E-04 34526E-03 8e918E-03 14244E-02 4e733E-04
9+615E-01 9+804E-01 3+578E-02 6+033E-05 3+638E-03 4+750E-03 B.388E-03 %+898E~04
9+ 7B4E-01 9.891E-01 3+732E-03 3.583E-05 3.768E-03 24593E-03 6¢361E-03 5+082E-04
9.873E-01 9¢936F~01 q.882£~02 2.207E-05 3.905E~03 let61E~03 5+366E-03 50272E-04
9+923E-01 9¢962E-01 4.032€-03 1+406E-05 4.046E-03 Be512E-04 4.897E-073 5.467E-04

9.952E-01 9¢976E-01 4.181E~-03 G+304E-06 44190E-03 Se156E-04 42 T06E=-03 S 664E~04
Ye968E-01 9.984E-01 4¢331E-03 6+367€E-06 44337€-03 34237€-04 4e661E-03 5.864E-04
9.979E-01 9.989E~01 4+480E~-03 4.,487E-06 4.485€-03 2+098E-04 44694E~03 6+.064E-04
G.985E-01 | 9+993E-01 | 4u629E-03 | 3.243E-06 [446326-03 | 1e39BE=04 | 4,772E-03 | 6+264E~06
9990E-01 9+995E~01 4e776E-03 2+400£-06 4. T79E-03 9+560E-05 4.8T4E~07 6+ab63E-06

9+992E-01 9+996E-01 4e926E-03 1.813E-06 4e927E-~03 6+688E-05 4+994E-03 6e66LE-04
9+995E~01 9.997E-01 5+074E-03 1.364E-06 5:075€-03 4s7T6E-05 5¢123E-03 6.865E-04
94996E-01 9.998E-01 54223F-03 1.056E-06 5.224E-03 34487E-05 5+259E-03 T+066E-04
9+997E-01 9+998E-01 5¢372E-03 84337E-07 5.372€-03 24609€-05 5+399E-03 T+267E-04
9+998E-01 9+999€-01 Se4519E-03 646T2E-0T 54520E-03 1.987€E-05 5.539E~03 T+ 266E-04

'9.998E-01 9,999E-01 5.669E-03 52456E-07 5+669E-03 1+557€-0% 5+685E~03 7+668E-04
{9e998E~01 9.999E-01 5+816E-03 4+500E-07 5e816E-03 14232E-05 5+829€E-03 7.868E-04
9.999E-01 92 999€-01 5«965€-03 3. 7T86E-07 5:965E-03 9e921E-06 5.975€-03 84069E-04
9+999E-01 1.000E~00 6+114E-03 3.203E-07 6e114E-03 B«069E-06 6¢122E-03 8.270E-04
;9.999E-01 1+000E-00 & 6.263€-03 2e752E-07 64264E-03 6e694E-05 6.270E~03 Ba4T3E-04
'9.999€-01 14000E~00 : 6.412€~03 243B4E-07 60412€-03 5¢613E~06 6+418E-03 8+6T3E-04
{9¢999E~01 1.000£-00 64560€-03 24099E-07 6+560£-03 4eT7B4E-D6 6+565€~03 B8.874E-04
;9.999E-01 1.000E-00 6+709E-03 14845E-07 64709€E-03 Le067E-06 64713E-03 9«076E-04
i14000E-00 1+000E-00 6+85%E-03 l.647€-07 6.859E-03 3+512€6-06 6+863E-03 9+ 278BE~04
1+000E-00 14000E-00C 7+009€-03 1e468E-07 7.009€~03 3e036E~06 7.012€-03 GetBlE-Q4

12000E~00 | 1.000E-00 | 7T+159€-03 | 14319€-07 |7+159€-03 | 24650E-06 | 7,162E-03 | 94684E~04
1+000€E-00 | 1<000E-00 | 7+307€-03 | 14181E-07 |74307E-03 | 2+306E~06 | 7.310E-03 | 9.884E~04
14000E=00 | 1.000E-00 | 7+45BE-03 | 1.068E-07 |7+459E-03 | 24027€-06 | 7,461€-03 | 1+009€-03
14000E-00 | 1.000E-00 . 746096=03 | 94625E-08 |7.609E-03 | 24134E-06 | 7.611E-03 | 1+029E-07
14000E~00 | 1s000E-00 ' 7.759E-03 | B4794E-08 |7.759E~03 | 14578E-06 | 7,760E-03 | 1.050€E-03

1.000E-00 1+000E-00

74909E-03 | 7.849E-08 | 7.909£-03 | 1.375€-06 | 7.911E-03| 1.070E-03
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Diffusion coeffictent, D, em® /sec

Thermal- Molar heat capacity, Prandtl number Lewls Frozen
i diffusion cal/(mole) (k) number, Schmidt
Py_y DH—H Dy _.u ratio, Equi- Frozen, Le number,
2 2772 ke Due to Equi- 1librium, Pr Sc
chemlcal librium, Pry £ f
reactlon, Cp,e
Cp,R
1.931€ 01 2.090E 01 1.480E 01 |-0+000E-00 0.+000£-00 6.895E 00 6¢852€-01 6+852E-01 1.312E 00 5e225E-01
44760F 01 4.945E 01 34490E 01 |=0+000E~00 0+000E-00 6+4993E 00 6¢845E-01 6B45E-01 1«325E 00 5¢167E-01
8+.671E 01 8+933E 01 6+165E 01 |~0«000E-00 0+000E~00 7.035E 00 6¢B834E-01 6834E-01 14362E 00 5017E-01
le646E 02 1+711E 02 14124E 02 | -54920E-10 1.020E-05 7+218E 00 6+835E-01 64835E-01 l1.437E 00 4e756E-01
24289E 02 2¢398E 02 1.537€ 02 | -4+934E~08 6+216E-04 7+405€ 00 6+4827E-01 6,828E-01 1+483E 00 4+603E~01
3.027E 02 3.196E 02 24012€ 02 | -1+129E-06 14134E-02 7.621E 00 6.B811E-01 6+817E-01 1.522€ 00 4e479E-01
3.860E 02 4.098E 02 2.547E 02 |[-1+215€-05 9.787€E-02 7.910E 00 6e¢752E-01 6+ 798E-01 1.553E 00 4¢377E-01
4e789E 02 5.092E 02 3.141F 02 |-7«511E-05 5¢128E-01 8.511E 00 6557E-01 64783E-01 1.573E 00 4¢312E-01
5.810€E 02 64210E 02 3.801E 02 | ~3.285E€-04 1+895€ 00 1.005E 01 6.081E-01 6«759€E~-01 1.592E 00 4e246E~01
6.924E 02 Te26E 02 4¢531E 02 |-1+041€-03 S5¢41BE 00 1»368E 01 5+449E-01 6+729E-01 1.593E 00 42223E-01
B.128E 02 | 8.753E 02 5.321E 02 | ~2+728E-03 14271E 01 2.100E 01 4+978E-01 6+699E-01 1,571E 00 40264E-01
9.426E 02 i 1.017€ 03 6e165E 02 | ~5.532E-03 24527k 01 34344E 01 4+802€E-01 64657E-01 1.511E 00 4s405€E~01
1,081€ 03 | 1.170E 03 74077E 02 | =9+134E-03 4+301E 01 5.085E 01 4.904E~-01 64599E-01 1.409E 00 44685E-01
1+230€ 03 ; 1«333E 03 B.035E 02 ;—loleE-OZ 6+180E 01 6.910E 01 5+204E-01 6¢508E-01 1.280E 00 5¢084E-01
1e387€ 03 © 1.506€ 03 9+055E 02 ;—-10%94E-02 Te169E 01 7.831E 01 5.587€-01 6+40BE-01 l1.161E 00 5¢522E-01
1.552E 03 1+690E 03 1.014E 03 |~-Te742E-03 6.379€ 01 6.977E Ot 5.941E-01 6+37SE-01 1.08CE 00 5¢903E~-01
1.728E 03 1.883E 03 14128E 03 | -4¢603E-02 44324E 01 4.B76E 01 6.218E-01 6e434E-01 1.039E 00 6¢191E-01
1.912F 03 2+086E 03 1+4246E 03 | -2+357E-03 22450 01 2¢976E 01 6.393E-01 64517€-01 1.023E 00 6¢367E-01
2.105E 03 2+308E 03 1+369€ 03 | -1+182E-03 1.268E 01 1.781E 01 6.4B81E-01 6+579E-01 1.021€E 00 6e442E-01
2.307E 03 24529E 03 14502E 03 | -5+%302E-04 6+473E 00 1+152E 01 6e548E~01 6+617E-01 1,019€ 00 : 6¢496E-01
24518E 03 2774E 03 14639E 03 | -34173E-04 3.375E 00 B+390€ 00 6¢578E~01 6e¢638E-01 1.023E 00 6e491E-01
2.738E 03 3.016E 03 1.782E 03 | -1736E-04 1.829€E 00 6.824E 00 6«610E-01 64649€~-01 1.022E 0O 6+505€~01
20968E 03 3.278E 03 1.930E 03 | -1¢025E-04 1+023E 00 6.007E 00 6e627E-01 6e656E-01 1.025%E 00 6e493E-01
3.206E 03 34546E 03 2.084E 03 | -5+856E-05 5.965E-01 54575 00 6e641F~01 64660E~-01 1.027€ 00 64486E-01
3.454E 03 3.820E 03 2+246E 03 | -34539E-05 3¢615E~01 54336E 00 64650E-01 64662E-01 1.027E 00 6«487E-01
3.709E 03 4e117E 03 24412€ 03 | -2+247€E-05 2258E-01 51985 08 60655E€-01 64663E-01 1.030E 00 62469E-01
3.974E 03 4eb618E 03 2+581E 03 | ~1+462E-05 l.454E-01 5«116E 0N 6.658E-01 6e664E-01 14032€ 0O 6e458E-01
4e249E 03 4e734E 03 24762 07 | -9+727E-06 9e611E-02 5.066E 00 62660E-01 6e665E-01 1.034E 00 6e663E-01
4.535E 03 5«053E 03 2+941E 03 | ~6+5%91E-06 6+516E-02 5.034E 00 64662E-01 6+665E-01 1.035E 00 6eu40E-01
Ge.824E 03 5+3B5E 03 3,132E 03 | -44277E-06 42512E-02 5.014E 00 54663E-01 6+665€-01 1l.036E 00 64432E-01
5.125E 03 5.732E 03 3,331E 03 | -2+941E£-06 3.195€-02 5+000E 00 6e4664E-01 62666E-01 1.038E 00 6e422E-01
S.435E 03 6+093E 03 3.53BE 03 | —2+047E-06 24320E-02 44991E 00 64665E-01 6.666E-01 1.040E 00 6e408E-01
5«755E 03 6.452E 03 3.7647E 03 | —~1+435E-06 1+719€-02 4+985E 00 654665E-01 6+666E-01 1.041E 00 6e40SE~01
6.084E 03 6.843E 03 3.963FE 03 | -9+631E-07 1+307€-02 4+981E 00 64665E-01 6+666E-01 le044E 00 6+385E-01 ;
6.418€ 03 7.232E 03 4s196E 03 | ~7+227E-07 1.007€E-02 4.978E 00 6+665E-01 6e666E-01 1.045E 00 6+376E-01 1
6.766E 03 7«655E 03 Lo421E 03 | -5+493E-07 7.870E-03 44976E 00 6e665E-01 6+666E-01 1.050E 00 6+350E-01 '
Tel24E 03 8.075E 03 4.663E 03 | =3+597€E-07 50232E-03 4.974E 0N 6+666E-01 6+666E-01 1.052€ 00 6.336E-01
7.488E 03 ; 8+533E 03 44895E 03 | ~2+490E-07 50021E-03 4.973E 00 6ehEEE-01 6e666E-01 1.057€ 00 6¢305E-01
i
7.860FE 03 | B.962E 03 5.143E 03 | -1+686E-07 44112E-03 4+972E 00 6.666€E-01 64666E-01 1.058E 00 6+303E-01
B4243E 03 | 9.430E 03 5.400E 03 | -1.088E-07 3¢414E~C3 44971E 00 6.666E-01 6e666E~01 1.061E 00 6e282E-01
B.634E 03 i 9.916E 03 5.666E 03 | -6+304E-08 2.8275-03 4«970E 00 6e666E-01 6e666E-01 1.065E 00 6e259E-01
9.034E 03 | 1.042E 04 5.928BE 03 | ~2.928E-08 20379€E-03 4.970E 00 6 566E-01 60656E-01 1+069E 00 6e234E-01
9.445E 03 1.094E 04 54 199E 03 | -1+436E-08 2eN03E-03 4.370E 00 6e666E-01 62666E-01 1.074E 00 6¢206E-01
9.870E 03 | 1.149E 04 | 64490E 03 | =3+115E-09 L1eTRGE-03 | 44969 00 | 64666E-01 | 6+666E-01 1.079€ 00 | 64177E-0L
1.029€ 04 1.201E 04 6e763E 03 1e345E-08 1.449E-03 449695 00 6e666E-01 64666E-01 1.082E 00 64162E-01
1.073E 04 12608 04 7.058E 03 24584E-08 1.241E-07 4e969€ 00 6.666E-01 6e666E-01 1.088E 00 6+129E-01
1.118E 06 1+316E 04 74361E 03 34480E-08 1.278E-02 449698 00 6.666E-01 64666E-01 1.091E 00 64111E-01
11645 04 1.379€ 04 Te6T4F 03 La147F-08 94203E-06 4.968E 00 646665-01 64666E-01 1.0985 00 64073E-01
1.210E 04 1.&39}579@71, 7.995€ 03 | 6.046E-08 | 7e839E-06 | 4.968E 00 ! 6.666E-01 | €.666E-01 | 1.102E 00 6.051E-01 ]
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=to. dencte exponents

- Comtinued.

inl

diss T .
atlon, Internal
= degreces
of {rvvdum. *ﬁ
- Tint

300 0+000E-00 | 0.000E-00 | 3,306E-04 ' 1s4158E-04 |4e464E-04 | De000E-00 '@ GebLHLE-04

500 Q«000E-00 | 0+OD0E-0C | 4.641E-04 | 1.722E-04 |64363E-04 | 0«DODE-00 | 6e363E-04

700  [0+DO0E-00 | O+O00E=-00 | 5.814E-04 | 24218E-04 [ 84032E-04 | 0«O00E-00 | 84032E~04
1000 24022E-08 | 4.043E-08 | 7,390E-04 | 3.083E-06 |1.047E-03 | 1.196E-08 14047€-03
1200 1.756E-06 | 2.512E-06 | 84353E-06 | 3.803E~04 |14216E-03 | 84511E-07 1.2166-03
1400 4e319E-05 | B463BE-05 | 9.2B6E-04 | 6e625E-04 | 14391E-03 | 1.774E~05 14409E~03
1600 44B31E-06 | 94657E-04 | 1.019E-03 | 5.5156-04 | 14570E-03 : 1.7176-04 1e7426-03
1800 3¢181E-03 & 64362E~03 | 1.113E-03 | 64425604 | 1,755E-03 | 94914E-04 2.747€-01
2000 1o4tE-02 | 24847E-02 | 1.224E-03 ; 7,291E-04 | 1.953E-03 . 3+984€-03 5.936E-03
2200 40993E-02 | 94511E-02 | 1.390E-03 | 7.918E-06 |2,182E-03 | 142006-02 14418E-02
2400 | 14398E-01 | 24452€-01 1e6656-03 | 7.880E-06 : 2.453E-03 & 2,7776-02 3.022E~02
2600 34226E=-01 | 4eB76E-01 [ 2,039E-03 | 64623E-04 | 2+701E-03 | 4e634E-02 | 4+904E-02
2800 | 54872E-01 | Te399E-01 | 2.391E-03 | 44214E-06 |2.813E-03 | 4.759F-02 5+ 040E-02
3000 | B.1396~01 | 8.974E-01 | 2.,637€-03 | 1.987E-04 | 2.836E-03 | 2.765E-02 3.048E-02
3200 | 94281E-01 | 9.627E-01 | 2,819E-03 | B4155E-05 | 24900E-03 | 1.139E-02 1e429€-02
3400 :9.721E-01 | 9.859E-01 | 2.979E-03 | 3.3B1E-05 | 3,013E-03 | 4.339E-03 7+3526-02
3600 | 94BB6E-0D1 | 94943E-01 | 3.136E-03 | 144B0E-05 | 3.1649E-03 | 14702E-03 44851€-01
3800 9¢94BE-01 | 9.974E-01 | 3.285E-03 | 74143E-06 | 3.292E-03 | 7.324E-04 6.0256~03
4000 9«975E-01 | 9.98BE-01 | 3.436E-03 | 3.678E-06 | 3.440E-03 | 3.3716-04 3.777€-03
4200 9¢9B7E-01 | 94994E-01 | 3,5B86E-03 | 2.008E-06 | 3.58BE-03 | 1.657E-04 | 3+753E-03
4400 9+993£~01 9e996E-01 3.736E-03 1+166E-06 3.738E-03 Be646E-05 3.824E-03
4600 9.996E-01 9.998E-01 3.885€~03 | 7,097E-07 1.886E-03 | 4.765F-05 3.934E-03
4800 9+998£-01 9+999E-01 4.034E-03 44492E-07 44 034E~-03 2e763E-05 4¢062E-03
5000 9+998E~01 : 94999E-01 | 4.182E-03 | 2.961£-07 | 4.182E-03 | 1.650E-05 ; 4+1996-03
5200 9+999€~01 9e999E-01 443316-03 2.022E-07 44332E-03 1+031E-05 4e342E-03
5400 9+999E-01 1+000E-00 444B1E-03 1.423E-07 44681E-03 6+668E-06 4e488E-03
5600 1+000E~00 1.000E~00 | 4.629€-03 1.027E-07 4e6529E-03 | 446436E-06 4e634E-03
5800 1.000€~00 1.000E-00 44777E-03 7+601E-08 44777€-03 3.031E-0C8 4+780E-03
6000 1s000E-00 | 1+000€-00 = 44926E~03 | 5¢737E-0B | 44926E-03 | 2.118E-06 | 64928E-03
6200 14000E-00 | 1,000E-00 . 5.074E-03 | 643176-08 | 5,074E-03 | 1.513£-06 | 5¢076£-03
6400 14000E~00 | 1.000€-00 | 5.2236-03 | 2,343€£-08 | 542236-03 | 1+104E-06 5.224£-03
6600 14000€-00 | 1.000E-00 | 54372E-03 | 24637E-08 | 5.3726-03 | £8.2576-07 | 54373E-03
6800 1.000E-00 | 1,000€-00 | 5.519E-03 | 2.111E-08 | 5.519£-03 | 6.290£-07 | 5.5206-03
7000 14000E~00 | 14000E-00 | 5.669E-03 | 1s4726E-08 | 5.669E-03 | 4«926E-07 5.669£-03
7200 12000E-00 | 1.000E-00 | 5.816E-03 | 14423E-08 | 5.816E-0% | 3.8976-07 | 5.816E~03
7400 1 1,000€E-00 | 1.000E~00 | 5.965E-03 | 1.198E-08 | 5.965€-03 | 3.161€-07 5.965E-03
7600 14000E-00 | 1.000E~00 | 6.114E-03 | 1.015E-0B | 64114E-03 | 2.556E-07 | 64114E-03
7800 14000E-00 | 1+000E~00 | 64263E-03 | 84708E-09 | 64263E-03 | 2+119€-07 | 6.264E-03
8000 1+000E-00 | 1+000£-00 : 6.4126-03 | 74545609 | 6.412E-03 1e777€-07 | 6.412E-03
8200 14000E=00 | 14000E~00 | 6.560£-03 | 64661E-09 | 6,5606~03 | 1+518E-07 | 6.560E-03
B400 1+000E-00 | 1,000E-00 ; &.709E-03 | 5.845£-09 | £.709E-03 . 14289E-07 | 6.709€-03
8600 1e000E-00 | 1+000E-00 | 6+859E-03 | 54221E-09 | 64859€-03 | 1.113E-07 . 6.859E-03
8800 1e000E~00 | 14000E-00 | 7.009E-03 | 42664E-09 | 74009E-03 | 9.645E-08 7+4009E-03
9000 1.000E-0D0 | 1+4000E-00 | 7.159E-03 | 44186E-09 | 7,159€-03 | R.4l3E-08 74159€-03
9200 1.000E-00 1+000E-00 7.307E~03 3.753E~09 74307E-073 7+329E-08 74307E-03
9400 1.000E£-00 1+000E-00 7+458E-03 3,395E-09 T+458E-03 6e442E-08 T«458E-03 ;
9600 1.000E-00 | 1+000E-00 | 7.609E-03 | 3,068E-09 | 7.609E-03 | 6+B03E~06 Te509€-03
9800 1.000E-00 | 1.000E-00 | 7.759E-03 | 2.794E-09 | 7.759E-03 | 5e013E-08 7.759€-03
10000 1¢000E-00 | 1.000E-00 | 7.909€-03 | 2+491E-09 | 7.909E-03 | 4.364E-08 7+909E-03 |

1«070E-03 |

THEANSPORT

respectively;

| Pressure,

B+ 943E-05
1e256E-04
1e573E-04

14999E~04
2e260E-04
24512E-0¢
2 T54E-04
2¢997E-04

1.241E-04
3+503E-04
3¢ 769E-04
34900£-04
3.839£-04

3.808E-04
3.903E-04
4e066E-04
4e255E-04
4e451E-04

4e652E-04
4e853E-04
5:055€-04
54256E-04
5e457E-04

5+657TE-04
5859€-04
6.061E-04
6+262E-04
6.062E-04

64663E-04
6eBOLE-Du
T«065E-04
7T+260E-04
Tebb6E-04

7+668E-06
7.867E-04
B.0BIE-04
8.270E-n4
Bsb472E-04

Re673E-04
8.874E-04
9«076E-04
9+278E-04
Feu80E-D4

Q.684E-04
G.884E-04
1.009E-03
1.029E-03
1.049€-03
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E 01, E 02, E 03, etc. denote expcnents 101, 10°,
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1079-5 atmosphere.

Diffi‘;’si.‘ro;aﬂcargfficlsnt, D, cmg,/sec Tl“ihrerr!'\’ail: Molar heat cap c?ty, Prandtl number ] Lewls Frozen

diffusion cal/(mcle)(OK) — numter, Schmidt

D Dy Dy ratio - Equi- Frozen, Le rurber,

H-H Hi-Hg Az=Ha Ky ' Due to Equi- 1brium, Pry Sop
chemical likrtium, Pr.
reaction C
: tp,e
Cp,8
52105 02 | 6+610F 02 | 4+679€ 02 | ~0s000E-O0 | 0.DO0E-00 | 6+895E 00 | 6.8526-01 | 6.852E-01 | 1¢312E 00 | 54225E-01
1.505E 03 | 14564E 03 | 1.104E 03 | -0+000E~00 | 0.000E-00 | 64993E 00 | 64845E-01 | 6+B845€-01 1.325E 00 . 5.167E-01
24742E 03 | 24825E 03 | 1.950E 03 | -0e00CE-00 | 0.000E-00 | 7«035E 00 | 6.834E-01 | 64834E-01 14362E 00 | S.017E-01
54205€ 03 | 54410E 03 | 3.556E 03 | -3¢329E~09 5.739E-05 | 74218E 00 | 6.835€-01 | 6.835E-01 1.437€ 00 | 4+756E-01
74238E 03 | 7.582E 03 | 4eB61E 03 | —2+775€-07 1,496E=03 | T440BE ND | 6.826E~N1 | 6.828E~01 1+483€ 00 | 4+603E-01
94572E 03 | 1+011E 04 | 64361E 03 | ~6+346E-06 6e375E-02 | 7+673E N0 | 647B7E-01 | 6.817E-01 1e522€ 00 | 4+479E-01
1.221€ 04 - 1.296E 04 ; B.056F 03 | -64823E~05 5.5016-01 | 84360E N0 | 64555E-01 | 6.798E-01 14552E 00 | 4+379E-01
1.514€ 04 = 1.610F 04 | 9.933FE 03 | -4.189E-04 2.876E 00 | 140B6E Ol | 54895E-01 | 6.781€-01 1.567€ 00 | 6+326E-01
14B37E 04 | 14964E 04 | 1.202€ 04 | -1478B0E-03 14053E 01 | 14861E 01 | 54112E-01 | 6+748E-01 14566E 00 | 6+310E-01
24190 04 | 24348E 04 14433 04 | -5.166E-03 2.917E 01 | 3471BE Ol | 44783E-01 | 64694E-01 14509E 00 | 42435€-01
24570E 04 | 2.76BE 04 14683E 04 | -1.066E-02 6e24BE 01 | 7¢008E Ol | 44942E-01 | 6+606€-01 14378E 00 , 4+795€-01
24981E 04 | 34216E 04 1.950E 04 | -14311€-02 94721E 01 | 14040 02 | 5427E-01 | 64458E-01 1.203E 00 | 5.366E-01
3¢420E O4 | 34701E D4 | 2423BE 04 | =9+274E-03 9.343E 01 | 9.937E 01 5¢958E-01 | 6+378E-01 1.075E 00 i 5+934E-01
3.890F 04 | 44216E 04 | 24541E 04 | -6.046E-03 5.1076 01 | 50643E 01 | 64343E-01 | 6.475E-01 1.023E 00 | 6+329E-01
4e385E 04 | 4e762E O4 | 24B64E 04 | —~14481E-03 1986E 01 | 2.497E N1 | 6.523E-01 | 6.580E-01 1.011E 00 | 6+509E-01}
4.90BE 04 | 5.343E 04 ' 34205FE 04 | =5+360E-04 Te165€ 00 | 1+219E 01 | 64594E-01 | 6.631E-01 1.010E 00 | 6+568E-01
S.464E 04 | Se955E 04 ; 3.566E 04 | ~2152E-04 24670E N0 | T+661E 00 ; 6.627E-01 | 64651E-01 1.010€ 00 | 6+583E-01
6.046E D4 | 6.598E 04 | 3.940F N4 | ~9+060E-05 1.095E 00 | 6+073E 00 | 6+645E-01 | 6.659E-01 | 1.012E 00 | 64582E-01
6.656E 04 | T4298E 04 | 4.330FE 04 | —44124E-05 4e794E-01 | 54452E 00 | 64653E-01 | 6+663E~01 1.016E 00 | 6+556E-01
Ta296E 04 | T74997E 04 | 6.T49E 04 | -14966E-05 20251E~01 | 54195E 00 | 6+660E-01 | 6+664E-01 1+016E 90 | 6+557€-01
Ta962E 04 | B.TT2E 04 5e184E 04 | ~1.033E-05 1.125E-01 5.082E 00 | 64662£-01 6.665€-01 1.021E 00 | 6+525€-01
8.659E 04 | 9.537€ 04 | 5.636E 04 | ~545B3E-06 5.964E~02 | 5.028E DO | 6.666E-01 | 6.666€-01 14022E 00 | 64525€-01
94386E 04 1»036E 05 6s102E 04 | -3.273E-06 3.296E-02 S+001E 00 64665E6-01 62666E-01 1.025€ 00 6+505E-01
14014E 05 1.121€ 05 6590E 04 | ~1+864E-06 14909€-02 | 4+987E 00 | 6.665E-01 64666E-01 1.027€ 00 | 6+493E-01
1.092€ 05 1.208E 05 T«103E 04 | -1.124E-06 14152€6-02 4+979E 00 6.666E-01 6+666E-01 1.027€E 00 6e692E-01
1.173E 05 | 1.302E 05 | 7.627€ 04 | -7.127E-07 74177E-03 | 4e975E 00 | 6.666E-01 | 6+666E-01 1,030E D0 | 6+472E-01
14257E 05 | 14397€E 05 | 8,162E D4 | =4+633E-07 | 4,613E-03 | 4+972E 00 | 6.666E-01 | 6.666E-01 | 1.032E 00 | 6.461€-01
14344E N5 1+497E 05 B4734E 04 | -3.081E-07 3.047€-03 4+971E 00 6e666E-01 6+666E-01 1.034E 00 6e044E-0Q1
1.436E 05 | 14598E 05 | 9.300€ 04 | -~2+086E-07 2.064E~03 | 4+9TOE 00 | 6.666E-01 | 64666E-01 1.035E 00 @ 6e441E-01
14526 05 | 1¢703E 05 | 94904E 04 | —14354E-07 10629E-03 | 44969E 00 | 6+666E-01 | 64666E-01 1.036E 00 . 6+433E-01
1,621E 05 | 14812E 05 | 1.053E 05 | -9.309E-08 1.012E-03 | 4+969E€ 00 | 6.666E-01 | 6.666E-01 1.038E 00 | 6+422E~01
1.719E 05 | 14927E 05 | 1.119E 05 | ~6+476E~08 Te340E-06 | 44968E 00 | £+666E-01 | 6.666E-01 1<040E N0 | 6+408E-01
1.820E 05 | 24040E 05 | 141BSE 05 | —~4«541E-08 S5e440E=04 | 4e968E N0 | 6.666E-01 | 6.666E-01 : 1.041E NO | 6+405E-01
i ‘ :
19245 05 | 2+164E 05 | 1.253E 05 | -3.047€-08 44135E6-06 | 4a96BE 00 | 6.666E-01 | 6.666E-01 1.064E 00 | 64385£-01
2.030€ 05 | 2+287E 05 | 1e327E 05 | —24285E-08 3,1B4E-04 | 4.968E 00 | 6+666E-01 | 6+666E-01 14045E NO | €¢376E-01
2.139€ 05 | 2.421E 05 | 1+398E 05| ~1.739E-08 2.691E-04 | 44968E 00 | 6.666E-01 | 6.666E-01 1.050E N0 | 64350E-01
2.253E 05 | 2+553E 05 | ls474E 05 | -14139E-08 14974E-04 | 4.968E 00 | 6.666E-01 | 6+666E-01 1.052E 00 | 6e337E-01
2.36BE 05 | 2.698E 05 | 1.548E 05 | -7+879€-09 14589E~04 | 4.968E 00 | 6+666E-01 | 6+666E-01 1.057E 00 | 64305£-01
2.485€ 05 : 24834E 05 | 1e626E 05 | -5¢338E~09 1+302E-04 | 4+96BE 00 | 6+666E-01 | 6666E-01 1.058E 00 | 64303E-01
24607€ 05 | 2.982E 05 | 14708E 05 | -34453E-09 1+083E-04 | 6+96BE 00 | 6.666E-01 | 6+666E-01 1.061E 00 | 6+282E-01
24730E 05 | 3¢136E 05 | 1.792E 05 | -1.99BE-09 B+959E-05 | 4¢968E 00 | 6+666E-01 | 6:666E-01 1,0656 00 | 6259E~01
24B57E 05 | 34295E 05 | 1.875E 05| -9.280E-10 7e540E-05 | 4+968E 00 | 6.666E~01 | 64666E-01 1,069E 00 | 6+234E-01
2.9BTE 05 | 234461E 05 | 14960E 05 | -4+561E-10 6e364E-05 | 5.968E 00 | 6+666E-01 | 6.666E-01 1.074E 00 | 64206E-01
1
i

3,121€ 05 | 34632E 05 | 2.052E 05| -9.887€-11 Se409E-05 | 4+968E 00 | 6.666E-01 | 6.666E-01 1.079E 00 i 6+177€-01
3,255E 05 | 34799E 05 | 24139E 05| 4+274E-10 4e605E-05 | 4+968E N0 | 6.666E-01 | 64666E-01 1.082E 90 | 6+162£-01
3.395E 05 | 3.984E 05 | 24232E 05| 8s212E-1C 3,945E-05 | 44968E 00 | 6.666E-01 | 64666E~01 1.088E N0 | 64129E€-01
3.536E 05 | 4.162€ 05 | 2.328E 05| 1«109E-09 4a0T2E-05 | 4.968E 00 | 6.666E-01 | 64666E-01 1.091€ 90 | 6+111£-01
34681E 05 | 4.360E 05 | 2.627E 05| 1e318E-09 2e924E-05 | 5+968E D0 | 6.666E~01 | 6.666E-01 1.098E 00 | 6+073E-01
24828E 05 | 4.551E 05 | 20528E 05| 14284E-09 244BBE-05 | 44968E 00_ [ 6.666E-01 | 64666E-01 14102E 00 | 64051E-01
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[-01, €-02, E-03, etc.

Tempera- Degree i Mole

ture, of i fractlion,

T, dissocl- | x

°x ation, i 1

3] I

300 0.000E-00 0.000E-00

500 0+000£-00 0+000E-00

700 0.000E-00 0.000E-00
looo 1.1376-09 | 24274E-09
1200 9eBT74E~-08 1.975E-07
1400 24429€E-006 4.85BE~06
1600 i 2«¢717€-05 5+433E-05
1800 1¢789€~04 | 34577E-04
2000 B4 122E-C4 1.623E-03
2200 24B11E-03 | 5.606E~03
2400 7+937€-03 1.575E-02
2600 1.915€-02 | 3.,757E~02
2890 4s076E-02 | 7.833E-02
3000 74853E-02 1e456E-01 !
3200 14388E-01 24437E-01 ¢
3400 20270E-01 3.701E-01
3600 3.461E-01 5+ 142E-01
3800 44825E-01 6+510E-01
4000 6+22CE-01 7.6706-01
4200 7.420E-01 | 84519€-01
4400 8.3156-01 | 9408B0E-01
4600 8+916E-01 | 94427E-01
4800 94305€-01 | 9.640£-01
5000 9e546E£-01 e 76BE-01
5200 |, 9.697£-01 9+B46E-0]
5400 | 9.793E-01 9.896E-01
5600 | 9.856E-01 | 9.927E-01
5800 1 9.897E-01 9.948E-01
6000 9.925E-01 | 9.962E-01
6200 9.946E-01 9.973E-01
6400 9.959E-01 9+9B0E-Q1
6600 9eI69E-01 F«985E-01
5800 2.976E-01 9.988BE-01
7000 F.981E-01 9.991E-01
7200 9.985€-01 | 9.992E-01
7400 9.988E-01 9+994E-01
7620 9.990E-01 9.995E-01
7890 9.992E~01 9.996E-01
8000 ! 9.993E~01 | 9.997E-01
8200  9.994E-C1 9+997E-01
8400 | 9.995E-01 | 9+997E-01
8600 9.996E-01 9+99BE-01
8800 9¢996E-01 | 9+998E-01
92000 9e997E-01 9+.99BE-01
9200 9¢997£-01 9.999E-01
9400 9.99BE-01 | 94999E-01
9620 9.998E-01 9.999E-01
9850 9.998E-01 | $.999E-01

L.10000 9+998E-01 |

dencte exponents

TABLE III.

1071,

- Continued. TRAN3PCRT

10'2, 10'3, etc., respectively;

{1) Pressure,

Due to
transla-
tional
degrecs
of freedom,

}tr
3.306E-04%
4.641E-04
5e814E-04

T+390E-04
8¢353E~04
9+286E~-04
1.018E-03
1.107€-072

1.195€-03
1.286E-03
1.388E-03
1.505€-03
1.656€-03

14853E-03
2¢107€-03
2+4406E-03
2725E-03
3.024E-03

3428B4E-03
34499€-03
3.6B7E-03
3.856E-03

4e016E-03

4e171€-03
40324E-03
44476E-02
44626E-03
4e774E-02

4+9264E-03
5.073E-03
54222E-03
5.371€~03
5.518E-03

5.668E-03
5.816E-03
5.965€£-03
6¢113E-03
6.263E-02

6.412E-03
6+560E-03
6+ 709E-02
6.859E-03
7+008E-03

7.159E-03
7.307E-032
T+458E-03
T7+608E-03
T+758E-07

Thermal conductivity, cal/(cm)(sec) (%K) Viscosity,
»
e to Frozen, Due to Total, g/(em){sec)
internal kf chemlcal *
degrees reaction,
of freedom, g
l!nt

1.158E-04 4ab64E~Ob 0+000E-00 bebb4E-04 8+943E-05
147226-04 64363E-04 0+000E-00 6e363E-04 1.256E-04
24218E-04 84032E-04 0+000E-00 B8e032E-04 1+573E-04
3+083E~04 1.047€-03 6+728E-10 1.047E-03% 1.999E-04
3.803E-04 12216E-03 | 44786E~08 1.216E-03 24260E-04
4e625E-04 1.391€-03 PeTHE-OT 1392603 2.512E-04%
5¢518E-04 1+570€£-03 9+661E-06 14579E-03 2¢7564E~04
64449E-04 1.752€E-03 54592E~05 1+808E-03 2+994E-04
Te415£-04 1.937E-03 24271E-04 2+164E-03 3022%E-04
8.397E-04 24126€-03 Te092E-04 2.835€-03 3.465E-04
Fe346E-C4 24322€-03 1+819E-03 4.141€-03 3. 708E-D4
1020£~03 24525E~03 3+984E-03 6+509€-03 3.953E-04
1.090E-03 24747E-03 Te676E~03 1+042E-02 4e219E-04
1+130E-03 2+4983E-03 1e321£E-02 1.,619€~02 444BBE-04
1.128E-03 34235€~03 24039E-02 2.362E-02 4e75BE-04
1.071E-03 34477E-03 2+809E-02 3,1576-02 4e977E-04
9e4B4E-04 3.674E-03 3.412E-02 3.780E-02 5e¢102E-04
7+801E-04 3.804E-03 3.556£-02 3.936E-02 5¢150E~04
54919E-04 3.,876E-03 3.18B3E-02 24570E£-02 Se167E-04
44192E-04 3.919E-02 2+658E-02 2+850E-02 54202E-04
24860E~04 3.973E-03 1+719E-02 2.117€-02 50 2B4E-04
1e919E-04 44048E-03 l«130E~-02 1+535E-02 S.405€-04
1+288E-04 44145E-013 7.242E-03 14139E~02 S5+ 554E-04
B8+793E-05% 44259E~03 4e645E-03 B.904E-03 54723E-06
6+132E~05 4¢385E-03 3.020E~03 7+406E-03 5¢904E~04
4¢374E-05 4.519E~02 2+002E-03 6.521E-03 6+093E~04
3.186E-05 4.65TE~03 1+353E-03 6.010€-03 6+285E-04
2.370E-0% 4,798E-03 Se341E-06 5.732E-03 6+47BE~04
1.796E-05 4.942E-03 6+575E-04 5459%E-03 6+6T6E-04
1+355E-05 5.086E-03 ‘4-T18E-04 50558E-03 6+873E-04
1.051E-05 54232E-03 3e455E-04 5¢5768E~02 7+072E-04
8+306E-06 5.379E-03 24591E-04 5+.638E-03 T2272E-04
64652E-06 54525E-03 1e977E-04 5.723E~03 T+470E-04
S5e443E-06 5¢674E-03 1+550E-04 5.829E-03 Te6T72E~06
4+492E-06 5¢820E-03 1.228E-04 5¢943E-03 7+8TCE-04
3.780E-06 5.969E~03 Fe84E-05 6+067E-03 B4071E-04
3+199E-06 6.117€-03 81050€E-05 &+197E-03 Be272E-04
2+ T49E-06 64266E-03 6e681E-05 64333E-03 Be474E-04
2+382E-06 : 6.414E-03 5+ 604E-05 6e4&70E-03 B.675E-04
2.098E~06 : 64562E-03 4e7TTE-Q5 6.610€-03 B8eB75E-04
1.843E-06 | 6.711€-03 44062E-05 64752E-03 9.077E-04
12846E-06 | 5.,861E-03 3+508E-0% 6.896E-03 9+4279E-04
14467€-06  74010€E-03 3+033E-05 Te040E-03 9e4B1E-04
1.318E-06 | 7.161£~03 2+648E-05 7.187€-03 9«685E-04
1+180E-06 : 7+308E-03 2+ 305E-05 T4331£-03 9«BB5E-04
1+068E-06 i Te459€-03 20025E-05 7.4B0E-03 1+00%E~-03
94622E-07 | T7.609E-03 2¢133E-05 7.631E-03 1+029E-03
84792€-07 | 7.759E-03 1e577E-05 7¢7756-07% 1«080E-03
7Te847E~07 | T+910E-03 | 1¢374E-05 | 7.924E-03 | 1+070E-03

_9:999E-01| 7.909€-03
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E 01, E 02, E O3, etc. denote exponents 101, 102,

10o atmosphere.

103, ete., respectively]
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Diffusion coefficient, D, cm2/sec Thermal- Molar heat capacity, Prandtl number Lewls Frozen

diffusion cal/{mole){°K) number, Schmidt

DH-H DH-H DH K ratio, Equi- Frozen, Le number,

2 2 2 ke Due to Equli- librium, Pr Sce
chemical librium, Pr r !
reactlon, Cp,e €
Co,R

1.931E 00 24090E 00 1+480E 00 |-0+000E-0C0 0+000E-00 64B895E 00 64B852E-01 6+852E-01 1.312€E 0O 54225€-01
4.760€ 00 4e%45E OO0 3.,490€ 00 |-0.000E-Q0C 0«000E-00 64993E 00 64B845€-01 64B845E€-01 1.32%E 00 52167E£-01
8.671E 00 8.933E 00 6.165€ 00 |-0+000E-00 ©+000E-00 7.035€ 00 6¢834FE-01 64834E-01 14362€E 00 5.017€E-01
1+646E 01 1.711E Ol 14124E 01 |=1e872E-10 34227€E-06 7¢218E 00 6.835E-01 64835E-01 le437E 00 4e756E-01
2.289E 01 24398E 01 1e537E 01 |[-1+560E-08 14966E-04 7+405€E 00 6.828E-01 6.828E-01 1+483E 00 4e603E-01
13,0276 01 3.196E 01 2.012E 01 |-3+569E-07 3.585€-03 Te613E 00 6.815E-01 6.817E-01 1.522E 00 4e479E-01
3.860E 01 4.098E O1 2e4547€ 01 [~3e842E-06 3.095€-02 Te843E 00 &+ 784E-01 5¢798E-01 1.553E 00 4e376E-0L
44789E 01 5.092E 01 ! 3¢141E Ol [=~2¢37BE-05 1.622€-01 B.163E 00 6+707E-01 6eTB4E-01 1e574E 0O 4¢310E-01
5+810E 01 6+210E 01 3.B01F 01 [—1e044E-04 6+003E-01 8+768E 00 6+496E-01 64761E-01 1.5%6E 00 4e237E-01
6.924E 01 Te426E 01 4.531E 0] [~3+354E-04 1+724E 00 1.003E 01 62098E-01 &e734E-01 14607E 00 4e190E-01
8.128E 01 B+753E 01 5+321E 01 [-9103E-04 44092E 00 122508 01 5.596E-01 6+712E-01 1.609E 00 4e¢172E-03
9.426E 01 1.017€ 02 6+165E 01 |~1¢992E-03 84358E 0O 1.680E 01 5¢160E-01 6+686E-01 1.595E 00 4¢192E-01
1.081€ 02 1«170€ 02 7.077€ 01 [~3«811E-03 1.507E 01 24347E 01 4.904E-01 6+659E-01 1.557E 00 44276E-01
1.230€ 02 14333 02 8+,035€ 01 |~-6¢176E-03 2+440E O} 3e263E 01 44839€-01 6.625E-01 1.494E 0C 4e435€-01
1«387E 02 1+506E 02 9.055E 01 |{-Beb6HGKE-03 3.555E 01 44347E 01 4e946E-01 6e581E-01 l1.404E 0O 4+68T7E-01
1.552E 02 1+690F 02 1.014E 02 |-le0l4E-02 44640E O} 5.387E 0! 54169€E-01 6+516E-01 1.303€ Q0 5+002E-01
1.728E 02 1«883E 02 1128 02 |-1+045E=02 5+353E 01 6«047E 01 54449E-01 b4435E-01 1.204E 00 54343€-01
1.912E 02 2+088E 02 1.246E 02 |~Ba649E-03 5+4314E 01 5.9%5E 01 54730E-01 6¢380E-01 1.127€ 00 5+ 660E-01
2.105E 02 7¢308E 02 1369E 02 |-6+269E-03 4.527€ 01 5121€ 01 5+963E=01 6.375E-01 1.078E 00 54912E-01
24307E 02 24529E 02 14502E 02 |-4+009E-03 3.350E 01 3.909€ 01 6+167E~01 6+420E-01 1.048E 00 6¢126E-01
2.518E 02 2«7T4E 02 14639E 02 |=2¢511E£-03 2.2238E 01 2.7T4E 01 6e291E-01 He4BlE~-01 1.037€ 00 6e248E-01
2+738E 02 3.016E 02 147B2E 02 |~1=504€-03 1.415€ 01 1.9368 01 6.397E-01 6e537E-01 1.030E 00 6e348E-01
2.968E 02 3.278E 02 14930E 02 [-9374E-04 84703E 00 1.383E 01 62460E-01 6+578E-01 1.029E 00 6+392E-01
3.206E 02 3.546E 02 2.084E 02 {=5.532E-04 5¢375E 00 1.045E 01 6.509E-01 6.607E-01 1.029E 00 6+420E-01
3.454E 02 3.820E 02 2.246E 02 |-3+409E-04 3.374E 00 8.410E 00 62551E-01 6e626E-01 1.028E 00 6e643E-01
3.709€ 02 4,117E 02 24412 02 |~2e191E-04 2«154E 00 7+169E 00 6.577€E~01 6¢638E-01 1.031E 00 6e439E-01
3.974E 02 44418E 02 24581E 02 |-le437E-04 1.407E 00 6+408E 00 64599E-01 6eb646E-0] 1.032E 00 6+438E-01
4.249€ 02 42734E Q2 24762E 02 |=-9+606E-05 9¢390E-01 5«930E 00 6e615€-01 64652E-01 1.035E 00 6+428E-01
445356 02 5+053E 02 24941E 02 |-6¢531E~05 6407E-01 5¢626E 00 6+629E~01 6+656E-01 1.035%€E 00 64429€-01
42824E 02 5385 02 3.132E 02 |-4249E-05 4445T7E-0L Se426E 00 64639E-01 6.658E-01 1.036E 00 6e024E-01
5+125E 02 5«732E 02 34331€ 02 [-2+927E-05 3.166E~-01 5.294E 00 6¢645€E-01 6+660E-01 1.038E 00 6e416£-01
5«435E 02 6+.093E 02 3.538€ 02 |~2+039E-05 2.303E-01 5.205E 00 6.650E-01 6e662E-01 1.040E 00 64403€E-01
5.755E 02 6¢452E 02 3.747E 02 [-1ls431E-05 1+ 709E-01 5+144E 00 6.5654E-01 be663E-01 1.041E 00 6¢401€E-01
6.084E 02 6+843E 02 3.963E 02 [-9+610E-06 1.301€~-01 5¢102E 00 8e656E~01 60663E-01 1.064E 00 6+382E-01
6.418E 02 T4232E 02 4,196 02 [-T«214E-06 1.003€-01 5.072E 00 6+658E~01 6:664E-01 1.066€ 00 6e374E-01
GeTEHE 02 Te655E 02 4e421E 02 |-54485E-06 T«848E-02 5.049€E 00 6.659E-01 6e664E-01 1.050€ 00 6e34BE-01
7+124E 02 8.075E 02 4e663E 02 |-3.593E-06 6.218E-02 5.032€ 00 6.660E-01 64665E-01 14052 00 : 6+335E-01
7+488E 02 8e533E 02 44B95FE 02 |-2«487E-06 5.011E-02 5.020E 00 6e661E-01 64665601 1.057¢ 00 6¢303E-01
T+860E 02 B+962E 02 5.143E 02 | ~1+685E-06 4.105€-02 5010€ 00 6e662E-01 6¢665E-01 1.058E 00 6¢302E-01
8.243E 02 94430E 02 54400E 02 |~14087E-06 34409E-02 5.003E 00 6e663E-01 6+665E-01 l.061E 00 64281E-01
B.634E 02 9.916E 02 S5e666E 02 | ~6+300E-07 24B824E-02 4.997E 00 62663€-01 6e665E-01 1.065E 00 6+258E-01
F.034E 02 1.042E 03 5.92BE 02 |—-24926E-07 2¢376E-02 44992E 00 6.663E~01 6e666E-01 1.069E 00 64233E-01
F.445E 02 1.094E 03 64199E 02 | -1«435E-07 24N001E-02 4«9BBE 00 6:664E-01 | 64666E-01 l.074E 00 64206E-01
Q,870E 02 1.149E 03 6+490E 02 | -3e114E-08 1.703E-02 44985E 00 6.664E-01 6:666E-01 1.079E 00 6e177E-01
1.029E 03 14201E 03 6.763E 02 1+4345€=-07 1.448E-02 4.983E 00 65e664E~0] 6+666E-01 1.082E Q0 6+161E-01
1.,073E 03 1+260E 02 7+058E 02 2.582E-07 1+240E-02 44981E 0O 64664E-01 64666E-01 1.088E 00 6+128E-01
1.118E 03 1+316E 032 7e361E 02 2.4TBE-07 1e2776-02 4+981E 00 6e664E-01 6:666E-01 1.091E 00 6e¢111E~-01
1.164E 03 14379 03 Teb74E 02 4o 146E~07 9.199€-03 4.977E 00 6e665E~-01 6e666E-01 1.098E 00 6+072€-01
1o210F 03 | 1.439E 03 | T.995E 02 | 4s0456-07 | 74836E-03 | 44976E 00 |6.6656~01 | 6.666E-01 | 1,102E 00 ; 6.051€-01
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(E-01, E-02, E-03, etc. denote exponents 10-1, 10-2,

TAELE III.

- Continued.

TRANSPCRT

10'3, etc., respectively;

i

3} Pressure,

-

Tempera- Degreae Mole Trermal conductivity, cal/{cem)(sec){°K} Viscusity,

ture, of fraction, Ti,

T, dissocl- Xy Due to Due to Frozen, Due to Tutal, g/ (em){sec}

K ation, transla-~ internal M chemical b

& tional degrees - reactlion,
degrees of freedom, i
of fieedom, Rint
Ttr

300 0. 000£E-00 0+000E-00 34306E-04 1.158E-04 4e464E-04 0+000E-00 Leub4E-06 8e943E-05

500 0+ 000E-00 0+000E-00 4eb41E-D4 1+722E-04 6e363E-04 0« 000E-00 6+363E~04 1.256E-04

700 0+000E-00 0.00CE-CO 5:814E-04 2+21BE-04 8.032E-04 0+000E-00 B+032E~04 1s573E-04
1000 6+393E~10 14279E-09 7+390E-04  3.083E-04 1+047E-03 3+783E-10 1+047E-03 12999E-04
1200 5¢553E-08 1s111E-07 8+¢353E-04 3+803E-0% 14216E-03 2+692E-08 1.216E-03 2+260E-04
1400 1+366E-06 2+732E-06 9.286E-04 4e625E~04 1+391E-03 54609E-07 1.392E-03 24512604
1600 1+528E~05 3+055€-05 1.018E-03 5¢518E-04 1+570E-03 5433E-06 14575€£-03 2e754E-06
1800 1.006E-04 20012E-04 1.,107E-03 6+44%E-06 12752E-03 | 3.145E-05 1+783E-03 2+ 994E~-00
2000 44568E-04 9.131E-04 1.194E~-03 7+41BE-04 1e936E~03 14278E-04 2.066E~03 | 34229E-04
2200 1.581E-03 3.157£-03 le283E-03 B8e410E-04 24124E-03 3.993E-04 24524E~03 | 3,464E-00
2400 4e4b63E-03 B.B887E~03 14379E-03 Ge386E-04 f 24317E~03 1.026E-03 3e364E-03 3¢ T704E-04
2600 1.077€-02 2«131E-02 1.482E-03 1+031€-03 | 2.513€E-03 24260€E-03 4e772E-03 3.943E-04
2800 20293€E-02 4e484E-02 1+607E-03 1e115E-03 | 2,722E-03 4+399E~03 Te121€E-03 4+ 198E-04
3000 4e4256-02 Beu76E-02 1e759E-03 1.180E~03 2.940E-03 74720E-03 1 066E~02 4e45TE-04
3200 7.856E-02 1e457€E-01 1.955£~-03 1+222E-03 34177E-03 14235€E-02 1e553E-02 4eT34E~Q4
3400 1.300£-01 2¢301E-01 2¢196E-013 1+228E-03 34424E-03 1.810€-02 2e153E~02 50 004E~0b
3600 i 24031E-01 3.376E-01 2.477E-03 1.187E-03 34664E-03 2+440E-02 2¢807€E~02 56236E-04
3800 24359€-01 4e567E-01 2+.779E-03 1.098E-03 3.877E-03 2+967E-02 34355E-02 5¢410E-04
4000 44079€-01 5¢794E-01 34080E-072 9+616E-04 4e041E~-07 3+269E-02 34673E-02 i 5.508E-04
4200 P 5.284E-01 6e914E-01 34351E-03 7«941E-08 : 4,145E-03 3+199E-02 3e614E-02 5¢547E-04
4400 6+439E-01 7.834£-01 3.587E-013 66228E-04 44210E-03 2+813E-02 3e234E-02 | 5.58lE-04
4600 Te420E~01 Be519E-01 3.793E-03 4e6T74E-06 44260E-073 2¢238E-02 2e664E-02 5637E-04
4800 8.192£-01 9« 006E-~01 3.976E-03 3.408E-04 4.317E-03 le658E-02 2.090E-02 54725E-04
5000 8.744E~01 9+330E-01 4e146E-03 24462E-08 44392E-03 1+177E-02 14617€-02 5eB46E-04
5200 9.126€E-01 9e543E-01 44307€-03 1+784E-04 4e486E-03 8+199E£-03 1e2868E-02 5¢993E-04
5400 94387E-01 9+684E-01 4e466E-03 1+305E-04 44595E-03 5¢691E-03 1.029€-02 641STE-04
5600 9.564E-01 9« 777E-01 Le61BE-03 9+66%E-05 4.714E-03 3.968E-03 84682E-03 6e¢3312E-04
5800 9.685E-01 GeB40E-D] 4s769E-03 7+276E-05 G4841E-03 24798E-03 Te639E-03 6e514E-04 |
6000 9+769E-01 9«883E-01 4.920€E-03 5¢557E-0% 44975E-07 1+99BE-03 6e974E-03 64 T03E-04
6200 . 9.831E-01 9515E-01 5.070E~-02 40217E-05 5:112E-03 1e449E~03 6.561E-03 6+893E-04
6400 i 94873E-01 9.936E~-01 54219€-02 Je2B4E-05 5+252E-03 1+.069E-03 65¢321E-03 7+088E-04
6600 : 94903E-01 9+951E-01 5¢369E-073 2+603E-05 5+395E-01 B8¢060E-04 6«201E~03 Te284E-04
6800 1 9.925€~01 9e962E-01 54517€-013 2+08%E-05 54538E-03 6«171E-04 6«155€-03 744B0E-0Q4
7000 9.941E-01 9«970E-01 54667E-03 1e712E-05 5.684E-03 4e852E~04 60169€E=03 T.6B80E-04
7290 9+953E-01 9+976E-01 5.8156-03 le4l4E-05 5+829E-03 3eB53E-04 60 214E-03 T4877E-D4
7400 9.962E-01 9.981E-01 5¢964E-03 1.191E-05 5¢976E~-03 3+10BE-04 6428B7E~03 8.077E-04
7600 9. 369E-01 9e984E-01 6e113E-03 1+009E-05 6e123E~03 24532E-04 6.376E-03 84277E-04
7800 Qu974E~-0]1 | 9.3B7E~01 6+263E-03 Re671E-06 6.271E-03 2¢103E-04 6+482E-03 B8+47BE-04
8000 9«978E~01 9+989E-01 Ges11E-03 T+516E-06 | 6.419E-03 1+766E-04 6e595E-03 B8.678BE-04
B200 9+981E-01 94991E~01 64560E-03 6e622E~-06 6+566E~03 1+504E-04 6,717€-03 8.878E-04
8400 9«984E-01 9992E-01 6+709E~-03 5.820E-06 6e715E-03 1.2B1E-04 6.8643E-03 F+079E~04
8600 9+ 9B6E-01 9+993E~01 6+B59€~-03 S«198E-06 6.864E-03 1+107E-04 6:975E~03 9e282E~04
8800 S« 9BBE-01 9+994E-01 7.00BE-03 4eH53ISE-06 7+013E~03 9.572E-05 7+109€-03 9e483E-04
9000 9+990E-01 9¢995E-01 T¢159E-03 Ge164E-06 7.163E-03 84360E-05 Te2476£-03 9+6B7E-04
9200 9e991E-01 9«996E-01 74307E-03 3+730E-06 7+311E-03 Te276E-05 T«383€-03 9.887E-04
9400 9.9%92E-01 9-9965-01} 7+458E-03 3+374E-06 Te462E-03 64396E-05 T.526E-03 1.009E-03
9600 9.993E-01 94997E-01; 7.608E-03 3.041E-06 Te611E-03 6eT3IBE-OS5 T.679E-03 1+4029€-03
9800 9+994E-01 9+997E-01 7.758E~03 2+ TT9E-06 7+761E~03 4¢9B3E-05 7.811€-03 1+050€-03
10000 9+995E-01 9.997E-01 7.909E-03 2¢480€-06 Te912E-03 4e342E-05 72955E~03 1.070€-03
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103, etc., respectively.]

PROPERTIES OF GASEQUS HYDROGEN
E 01, E 02, E 03, ete. denote expcnents 101, 10
100'5 atmosphere.
Diffusion ceoeffictient, D, cmZ/sec Thermal-
diffuslon
D D D
H-H HeH W -H ratio,
2 z 2 T
64105601 | 6+610E-01 | 4e679E~01 |-0+000E-00
1+505E 00 1.564E 00 1+106E 00 | -0«000E-0O
2+ T42E 00 2.825€ 00 14950E 00 | -0«000E~00
5¢205E 0O Se+410E 00 3.556E 00 |-1053E-10
T+238BE 00 7.582E 00 4+861E 00 | -Be774E-09
95728 00 1.011E 01 6e361E 00 | -2007E-07
l1e221E 01 1.295E 01 8.056E 00 [ ~2e161E-06
le514E 01 1.610E 01 94933E€ 00 | ~1+33BE-05
1.837E 01 1.964E 01 1.202€ 01 | -5879£-05
2.190E 01 2434BE 01 14433E 01 | ~1e893E-04
2«570E 01 2«76BE 01 1+683E 01 | -5175E-04
2.981E 01 3+216E O1 14950 01 | -1150E-03
3.420E 01 3.701E 01 24238E 01 | -24267€-03
1.8905 01 4e214E O1 2+541€ 01 | -3.871€-03
443856 Q1 4e762E 01 2#864F 0Ol | -5+912£-03
4,908 01 5¢343E 01 34205E Ol | -7«838E~03
Setb4f C1 5495%E 01 3.566E 01 } —9+607E-03
6046 01 6.598€ 01 3,940E 01 | =9«781E-07
6.656E D1 7.298€ 01 4,330E 01 | ~B84893£-03
Te296E 01 7.997E 01 44 T49E 01 | —-T+042E-03
Te962E 01 8.772E 01 5.l§hE 01 | ~5+263E~03
84659 01 9.537E O1 5.636E 01 | -3+599E-03
9.386E 01 1036E 02 64102E 01 | ~2+461E-03
1.014E 02 l.121E 02 6e¢59CE 01 « ~1«544E-03
1.092E 02 1.208E 02 7«103E 01 : -9903E-04
1,173E 02 | 1.302E 02 Te62TE Ol : —6+535E~04
1+4257E 02 ' 14397E 02 Bs162E 01 ~44360E-04
le344E 02 1+497E 02 Be734E 01 : =24950E-04
le434E 02 1.598E 02 9+4300E 01 : —2+021E-04
1+526€E 02 1.703E 02 3.904E 01 | —1323E-04
1+621E 02 14812E 02 14053E 02 | ~9«14BE-05
1.719E 02 1927E 02 1e119E 02 | ~6e392E-05
1.8208 02 2¢040E 02 1«185E 02 | —4e494E-05
1.924€ 02 | 2.164E 02 14253E 02 | =34022E-05
2.030E 02 | 2+2B7E 02 14327€ 02 ' ~2271E-05
24139 02 24421E 02 14398E 02 : —~1«729E-05
2.253E 02 2.553E 02 la74E 02  -1e133€-05
2¢368E 02 ?+698E 02 1548 02 - -7+4847£-06
2448SE 02 i 24834E 02 1.626E 02 : -54318BE~06
2.607€ 02 ¢ 2.%982E 02 1.708BE 02 . ~3.433€E-06
24730E 02 ' 3.136E 02 1e792E 02 ~-1+989E-06
2+857E 02 1 34295E 02 1eB75E 02+ —9+240E-07
2+987E 02 ' 32.461E€ 02 1+4360E 02 @ ~44533E-07
3.121€ 02 | 7.632E 02 | 24052E 02 : ~9837€-08
34255E 02 3.799E 02 2413GE 02 : 44248E-07
3.395E 02 3+4984E 02 24232E 02 8+4161E-07
34536E 02 4.162E 02 2.328F 02! 14099E-06
34681E 02 4+360E 02 2e627E 02 1+4310E-06
| 3.82BE 02| 6.551E 02 | 2.528E 02 _ 1.278E-06

Prandtl number

1

Molar heat
cal/(mole
Due to
chemical
reaction,
Cr, R
|
{ 0+000E=00 | 6+895E 00 |
| O.DDOE~00 | 64993E 00
| 04DO0E-00 | 74035E 0O
1.8156-06 | 7.218E 00
14105E-04 | 74405E 00
2.016E-03 | 74612E 00
14741E-02 | 7.830E 00
9.1236-02 | 8+092E 00
3.377€-01 | 84507E 00
9.707E~-01 | 94285E 00
2.309E 00 | 1.074E 01
44761E 00 | 14325€ 01
8463BE 00 | 1+716E 01
1.426E 01 | 24272€ 01
2.15%E 01 | 2.9B4E 01
2.990E 01 | 3.793E 01
3.828E 01 | 4.594E 01
Le434E 01 | 54155E 01
44650E 01 | 54323E 01
44360E 01 | 44988E 01
3.46562E 01 | 44252E 01
2.801E 01 | 3.362E 01
14993 01 | 2.533F 01
1.362E 01 | 1.889E 01
9.157E 00 | 14433F 01
64126E 00 | 14124E 01
4e127E 00 | 94196E 00
2.813E 00 | 7.854E 00
1+947E 00 | 64969E 00
1.369€ 00 | 64377E 00
9.796E-D1 | 54977E 00
7.165E-01 | 5.707E 00
54336E-01 | 54519E 00
44073E-01 | 5.389E 00
34147E-C1 | 5.294E 00
2.466E-01 | 5.224€ 00
1.956E~01 | 5.171€ 00
1.57BE-01 | 5.132E 00
1.293E-01 | 5+102E 00
1+075E-01 | $.080F 00
B+905E-02 ' 5.061E DO
7e696E-02 | 5.046E 00
64316E-02 | 5+034E 00
54379E-02 | 54024E 00
44572E-02 | 5.016E 00
3.9176-02 | 5.009E 00
4eD23E-02 | 540102 00
| 2.906E-02 | 4.998F 09
| 2.476E-02 | w.994E 00 |

6.852€-01
6e845E~01
6+834E-01

64835601
6+828E-01
64816E-01
6e790E~01
6e740E-01

6+605E-01
64331E-01
54928€E-01
5e487E-01
5.133E-01

44922E-01
4.868E-01
4.943E-01
S5.114E-01
5e344€-01

5+574E~01
5.805£-01
5.982E-01
60148501
60262E~-01

6¢351E~01
62424E-01
6.468E-01
6¢5095-01
64539E-01

6+568E-01
6¢590E-01
6¢607E~01
64619E-01
6629E-01

64635E-01
be641E-01
64645E-01
64648E~01
6+651E-01

6e653E-01
6+655€-01
64656E-01
64657E-01
64658E-01

6+659€-01
6.6605-01
be660E-01
b4660E-01
6e661E-01

646626-01

Frozen,
Pr.
b

6.852E-01
6.845E-01
6.834E-01

6+835€-01
6+B28E-01
6.817€-01
64798E-01
6e784E~01

6. 761E-01
6¢735€-01
6eT14E-01
6.691€E-01
6.671E-01

64646E-01
6.621E-01
6e5B4E~-01

6+529€E-01

&e46TE-01

6+405E-01
6+371E-01

" 6437TE-01

6¢417€E-01
6e463E-01

6¢517E-01
6+557E-01
6+586E-01
6+608£-01
60623E-01

6+634E-0]
6+643E-01
64648E-01
6+652E-01
64655E-01

64658E-01
64659E-01
6e661E-01
6e662E-01
64662E-01

6e663E-01
6e663E-01
6e664E-0]
6eb66E-01
bebb4E-0]

6+665E-01
64665E-01
62665E-01
64665E-01
6«6656-01

646658-01

Lewls

43

Frozen
number, Schmide
Le number,
Scp
1.312E 00 ' 5e225E~01
1.325E 00 | Se¢167E-01
14362E 00 | 5.017E-01
14437E 00 | 4+756E-01
1.483E 00 . 4+603E-01
1.522E 00 | %+479E~01
1,553 00 | 4e376E-01 |
1+5T4E 00 | 4+309E-01 |
1.597E 00 | 4+235E-01
1.610F 00 | 4+1B3E-01
1+617E 00 | 64+153E-01
1.614E 00 | 6s147€E-01
14595€ 00 | 6+182E-01
14558E 00 | 4+265€-01
1,499 00 | &4e417E-01
1.421E 00 | 4+632E-01
14332E 00 | 4+902E-01
14264E 00 | 5+197E-01
1.171E 00 | 5e471€E-01
1.111E 00 | 5.732E-01
1.077€ 00 | 5+923E-01
1.053€ 00 | 6+097€-01
1.042F 00 | 6+208E-01
14036E 00 | 6+289E-01
1.033E 00 ;. 64350E-01
1.033E 00 | 6.373E-01
140345 00 ° 64391E-01
1.036E 00  6+394E-01
1.036E 00 | 6+404E-01
1,037€ 00 | 6+406E-01
1,038€ 00 | 6+402E-01
1+041E 00 6+393E-01
14041E 00 | 6+393E-01
1.044E 00 | 6+376E-01
1.046E 00 | 64369E-01
1.050E 00 . 6+344E-01
140526 00 ' 64332€-01
1.057€ 00 : 6+301€-01
14058E 00 | 6s300£-01
14061E 00 | 6+279E~01:
1,065E 00 | 6e256E-01]
1.069E 00 | 6¢232E-01,
1.074E 00 | 64205E-01"
1+079E 00 | 64176E-01
1.082E 00 . 64161E-01
1.088E 00  6.128E-01
1.091€ 00 . 6+110E-01
1+098E 00, 6.072€-01]
141026 00 | 6.051E-01]
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[E—Ol, E-02, E-03, etc. denote exponents 10

TABLE III.

- Continued. TRANSPORT

'l, 10'2, 10'3, etc.,

respectively;

{k) Pressure,

Tempera- Degree Mole Thermal conductivity, cal/{cm)(sec)(°K) Viscosity,

ture, of fraction, 4

s dissoci- Xy Due to Due to Frozen, Due to Total, g/(cm)(sec)
oK atlion, transla- internal %r chemical Y
tional degrees reacticn,
degrees of freedom, )H
of freedom, A
A int
tr

300 0.000E-00 0+000E-00 3.306E-04 14158€E-04 40 464E-04 0.000E-00 beabuE-06 Be943E-05
500 0+000E-00 0+000E-00 42641E~064 1.T722E-04 6¢363E-04 0+000E~00 6e363E-04 1256E-04
700 0+000E-00 0.+000E£-00 5+814E-04 24218E-04 84032E-04 0+Q00E-0C Bs032E-04 1+573E-04
1000 3+595E-10 74190E-10 T+390E-04 34083E-04 14047€-03 2+128E-10 1.047E€~03 1+999E-04
1200 3.122€-08 6e245€-08 8¢353E-04 3+803E-04 1e216E~03 l1e514E-08 1+216E-03 24260E-04
1400 T.681E~-07 1+536E-06 9.286E~-04 44625E~04 1.391€E-03 3e154E-07 1391E~03 2+512E-0¢
1600 8+591E-06 1.718€E-0% 1.018E-03 54518E-04 14570€-03 34055E-06 1.573E-03 2¢754E-04
1800 5.657€E-05 1e131E-04 1.107€-03 6e450E-06 le752€-03 1+ 7T68E-05 1+770E-03 20994E-04
2000 2. 569E~04 5+ 136E-04 1+194E-03 Te420E-04 1.936€-03 T7187€-05 2.008E-03 3+229E-04
2200 8.890E-04 1. 776E-02 1+4282€E-03 8.417E-04 2¢123E~03 24247E-04 2+348BE-03 3«463E~04
2400 2+510E-023 5.007€~-03 1e374E-03 9¢408BE~-04 24314E~03 5¢782E-04 2+4893E-03 3+702E-04
2600 64056€E-03 1+204E-02 1e469€E-03 1.037€-03 24505€-03 1e277€~03 3+782E-03 3+4936E-064
2800 14290E-02 2:54TE-02 1+578€-03 1.128E-03 24707€E-03 24500£-03 54206E-03 4¢185E~04
3000 2.490€E-02 4sB59E-02 14702E-02 1+209€-03 24912E-03 4eu32€-03 Te344E-03 4e633E-00
3200 4442T€E-02 §x479E-02 14856E-03 14276E-03 34132E-03 Te218E-03 1+4035E-02 4. 700E-04
3400 T.352E-02 1+370E-01 2+042E-03 14322€-03 34365€-03 1.090€-02 le427€-02 44975E-04
3600 14159E~01 2+077E-01 2+266E-03 1.339€-03 3.605E-03 1e545E-02 14905€-02 5¢243E-04
3800 1a716E~01 2.930£-01 2+524E~-03 14322€-03 3.846E-03 24025€E-02 2+40%E-02 5+500E-04
4000 2+436E-01 3.918£-01 2+809€-03 14264E-03 4.074E-03 2+494E-02 2902€-02 5+ 715E~04
4200 34304E-01 42966E~01 3.097E-03 1.167E-03 4+265€E-03 2:840E~02 34267€-02 5«860E-04
4400 4e278E~01 54992E-01 3.377€-03 1.037€-03 4ol 14E-03 3+003E-02 Jeb4uBE-D2 5¢954E-04
4600 5.285E-01 6+915E-01 3.4633E-03 8.848E-04 4e518E-03 2+913E-02 3+365€E-02 6+013E-04
4800 64262E~01 T.701€-01 34862E-03 Te262E-04 44589E~03 2+620E-02 3.079E-02 6+060E-04
5000 T119€-01 8.317E-01 4+067€E-03 5¢794E-04 4e647E-03 2+200€E-02 2eb664E-02 bel124E-04
5200 T.821£-01 8.777€E-01 44253€-03 4e¢53TE-04 44707€-03 1e751E-02 24222€-02 6e216E-04
5400 8.373E-01 9e114E-01 4e427E-02 3.518E-04 b4.779E-03 1¢348E-02 1.825€~-02 6+329E-04
5600 8.4788E-01 94355€-01 4«592E-03 2eT7T19E-04 4e864E-03 1e014E-02 1.500E-02 be6465E-04
5800 9+095E-01 F.526E-01 4+750E~03 2¢110E-04 be961E-03 Te553€E-03 1.251€~02 6e616E-04
6000 9.319€-01 9e64TE-Q] 44907€E~03 1.64TE-04 5.071E-03 5¢614E-03 l.068E-02 6¢7B2E~04
6200 94493E-01 9« TGOE-01 5.060€~03 1.271E-04 5.187E-03 4¢198E-03 9.385£-03 6+954E-06
6400 9.615E-01 9« 804E-01 5¢212€E~-03 14002E-04 54312E-03 3+163€-03 Be0676E-03 7e135€E-04
6600 9« TOLE~O1 9.850£-01) 54364E-03 8.00%E-05 5e444E-03 20422E-03 Te866E~03 7.322E-D4
6800 FeTEIE-O1 9+8B83E-01 5.513€-03 6eh64E~05 5.577€-03 1+875€E-03 T«453E-03 7+510E-04
7000 9.816£-01 9.907€-01 5.664E-03 5¢321E-05 5.717€-03 1+487€-03 Te204E-03 7« 704E-04
7200 9+853E-01 9+926E~-01 5+812E-03 4eb11E-05 5+856E~03 1+188E-03 TeClLE-C3 74897E-04
7400 9.880E~-01 9+940E-01 54962E-03 34725€E-05 5.999£-03 9e629E-04 6e962E-03 BeDP4E-D4
7600 9.902E-01 9.951E-01 6,111€-03 3.161E~05 6e143E-03 T+873E~04 6+930E-03 Be291E-04
7800 9+918E-01 9+959E-01 6.261E-03 2¢721E~05 64288BE~03 6¢559E-04 6e944E~03 B.490E~-04
8000 94931E-01 9+966E-01 64410€-03 24361€E-0% 6e434E-03 5¢518E-04 6¢9B5E-03 Be689E-04
8200 92 941E-01 9.971E-01 64559€-03 24082E-05 6e579E~03 4eT10E~04 7+051€E~03 B.B87E-04
8400 9+950€-01 9s975E-01 6.708E-03 1.832E~05 6e726E-03 4e016E-04 T7+128E-03 9.0BBE-04
8600 9+957€E-01 9+978E€-01 6.858E-03 14637€-05 6.874E-03 3.4T4E~0O4 Te222E-03 942B%E-04
8800 9.963E-01 9+981E-01 T+«00BE-03 le461E-05 7022603 3.008E-04 7+323€-03 9e490E-N4
3000 9.968E-01 9.984E-01 T+159E~03 1+313E-05 T+172E-03 20629E-04 Te435€-03 9+693E-04
9200 9.972€~-01 9+986E~01 7.307€-03 1e176E~05 T¢318E-03 2¢290E~04 T2547€-03 2+892€-04
$400 9.975€-01 9+988E-0]) T.458E-03 1e064E-0Q5 Te469E-03 2+014E-04 T«670E-03 1.,010€E-03
9600 94978E-01 9+989E-01 T+608E-03 9+598E~-06 7+61BE-03 2123604 7+830E-03 1.,030€-03
9800 9+981E-01 9+990E-01 T.758£-03 8.771E-06 TeT6TE-03 1«570€E~04 Te924E-03 1+050€-03
10000 9«983E-01 9+992E-01 74909€-03 7+831E-06 7.917€-03 1+369E-04 8+054E-03 1.070E£-03




PROPERTIES OF GASEQUS HYDROGEN

E 01, E 02, E 03, etc. dencte exponents 101, 102, 103, etc., respectively.]

101 atmosphere.
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Diffusion coefficient, D, cmz/sec Thermal- Molar heat capacity, Prandtl number Lewls Frozen

diffusion cal/(mole)(°K) number, Schmidt

D D D ratio, Equi- Frozen, Le number,

H-B H-H, H-H, Ky Due to Equi- librium, Pr sc
chemlical librium, Pre
reaction, Cph. e
c P,
p,R

1¢931E-01 2+090E-01 1+480E-01 | ~0+000E-0C 0+000E~00 6.895€ 00 6.8526-01 64852E-01 1.312E 00 50225E-01
44760E~01 4e945E-01 3.490£-01 | ~0«000E-Q0 0.000E~00C 6.993E 00 5.845E-01 6+845E-01 14325€ 00 5¢167E-01
84671E-01 84933E-01 54165E-01 | —0+000€£-00 0+000E-00 7.035E 00 6.834E-01 6+834E-01 14362E CO 5¢017E-01
le646E 0O 1«711E 0O 14124E 00 | =54920€-11 1.020€E-06 7.218E 00 6.835€-01 64835E-01 14437E 00 b4e756E-01
24289E 00 2.398E 00 1e537E 00 | ~4+934E-09 6.216E-05 T«404E 00 6,828E-01 6.828E-01 1.483E 00 4e603E-01
3.027€ 00 3+196E 00 24012E 00 | —1¢129E~-07 1.134E-03 7.611€ 00 6¢816E-01 6.81T7TE-01 1.522€E 00 4+479E-01
3.860€ 00 4.098E 00 24547E 00 | -1+215E-06 9.788E-03 T.822E 00 6.794E-0D1 6+798E-01 145%3E 00 4e376E-C1
4.789%9E 00 5.092€ QO 3,141E 00 | -7+523E-06 5¢130E-02 8+052E 00 64 759E-01 6. 784E~01 1+574E 00 4¢309E-01
5.810F Q0 6+210E 00 3.801€E 00 | -3+30BE-05 1.899E-01 8+361E OC 646T1E-01 6762€-01 1.597E 00 44234E-01
&e924E 00 T.426E 0O 4.531€ 00 | -1+067E-04 5+4626-01 BeB6GE 00 6e491E-01 6.736E-01 l+612E 00 4+180E-01
8.12BE 00 8+753E 00 S+321€ 00 | ~2.928E-04 1.301E 00 9«745E 00 6+201E-01 6e716E-01 1.621€ 00 40142E-01
Fe426E 00 1.017€ 01 6¢165E 00 | ~6+564E-04 2.679E 00 11225 01 5.826E-01 64695E-01 1.624E 00 4e121E-01
1.081E 01 1.170E 01 TeO77E 00 | -1+316E-03 4.908BE 00 1+350E 01 5.453E-01 654677E-01 1.617€ 00 42128E-01
1.230€ 01 1.333E 01 84035€ 00 | -2+314E-03 8.187E 00 1+679€ 01 5.152E-01 6.658E-01 1.599€ 0C 4e163E-01
1.387E 01 1+506E 01 9.055E 00 | -3.706E-03 1.259€ 01 2+113E 01 40971E-01 64641E-01 1.564FE 0O 42 246E-01
1.552€ 01 1.690E 01 14014E 01 [ ~54282E-03 1.801f€ 01 2.642€ 01 44904E-01 64620€E-01 1.513E 00 44375E-01
1.7285 ¢C1 1.883E 01 14128E 01 | -74180E-03 2.423€E 01 3.241E 01 4.938E-01 6«588E-01 l1.447E 00 4s552€-01
1+912€ 01 2.086E 01 1e246E 01 | -8+361E-03 3.026E 01 3.814E 01 5,061E-01 6+554E-01 1.372€ 0O 4eTTTE-O1
2+105€ 01 2+308E 01 1s369E 0] | -8+98CE-0? 3.548E 01 49299 01 5¢223E-01 6.504E-01 1.297€ 00 Se014E-01
24307E 01 2.529E 01 14502E 0) | -8+575E~-023 3.871E 01 4.581E 01 Se424E-01 SelbuE~01 14223€ 00 5¢271E-01
2.51BE 01 2«7T74E 01 1.639€ 01 | -7.757€~03 3.909E 01 4+578E 01 Se604E-01 6¢393E-01 le165E 00 54488£-01
2.738E O} 3.016E 01 1.782€ 01 | -6+327€-03 3e646E 01 44277E 01 S« T95E-01 6¢369E-01 le116E 00 5«706E-01
2+968HE O1 3.278E 01 1.930E 01 { ~5+032E-03 3.149E 01 3.747E 01 5+949€-01 6.371E-01 1.085€E ©0 5875E-01
34206E 01 3.%46E 01 22084E 01 | -3.557€~0% 2+545FE 01 3.117E 01 6.083E-01 6+39BE-01 1.063E 00 6e017E-01
3.454E 01 3.820€ 01 2.246E 01 | —2+490E-03 1+956E 01 2.508E 01 6+200€E-01 6.639€-01 1.050E 00 6+135E-01
A.709€E 01 4,117 01 24412E 01 | -14752€-03 1.450E 01 1+987E 01 6.280€-01 64481€-01 l.044E 00 6+208E-01
2.974E 01 4o.418E 01 24581E 01 | -1+223E-03 1.084E 01 145B1E 01 64348E-01 6.519E-01 1.040E 00 66266E~01
44249FE 01 4e734E 01 24762E D1 | —8+545E-04 T+594E 00 1.278E 01 6¢399E-01 6.551E~01 1.040€ 00 64300€-01
44535 Q1 5.053E 01 24941E 01 | =5¢990E~-04 5e470€E 00 1.060E 01 64449E-01 62 577E~01 1.039€ 00 6+333€-01
448248 01 543858 01 341325 01 | —3498BE~D4 3.966€ 00 9.056E 00 6e.48BE-0] 64598E£-01 1.039€ 00 6+353E-01
5e125E 01 5.732E 01} 34331FE 01 | —2+790E-06 2.899E 00 7.959E 00 6e519E-01 54613E-01 1.040E 0O he361E-01
Se435E 01 &6§+093E 01 34538BE 01 | —1+966E-04 24153 00 7.192€ 00 5e544E-01 5e6?25E-01 1.041E 00 5+361E~01
5.,755E 01 6+452E 01 3.747E 01 | —-1+391E-04 1.622€E 00 6e646E 00 6.567E-01 6e633E-01 1.042€E 00 6+ 369E-01
6.084E 01 6.843E Q1 3.963€ 01 | -9+398E-05 1+248E 00 6+260E 00 6+501E-01 6e640E-D1 1.045E NO 64357€-01
6.418E 01 T7.232€ 01 44196 01 | -7+086E-05 9. 705E~01 5+974E 00 6+596E-01 6e645E-01 1+4046E 00 6+353£-01
6e766E 01 T.655E 01 4.421E Ol | ~5e406E-05 T2638E-01 5.761E 00 64605E-01 be64GE-01 140506 00 62331E~01
7.124E 01 B8.075E 01 4.663E N1 | -3+551E-05 6.081E-01 5+600E 00 6e614E-01 6e.652E-01 1.052E 00 6+321€E-01
7.46B8E 01 8¢533E 01 4.B95E 01 | -2e463E-05 4.920E-01 5+480E 00 6+620E-01 6.654E~01 1.057€ 00 6+292E-01
7.860E 01 8+962E 01 5¢143E 01} ~1+671€-05 4e062E-01 5.389€ 00 6+627€-01 64656E-01 1.058E 00 6e293£-01
B.243E 01 9.430E 01} 54400E Ol ~1+080E-05 34364E-01 5.319E 00 6+632£-01 64657E-01 1.061E 00 6.273E-01
B.634E 01 9.916E 01 54666E Ol ! -6.262E-06 24792E-01 5.259E 00 6.636E-01 5e658E-01 1.065E 00 6e251E-01
9.034E 01 1.062E 02 54928E Q1 | ~2+911E-06 24353E-01 S«214E 0O 6£.639E-01 5eb59€-01 1.069E 00 5e228E-01
F.445E 01 1+094E 02 64199E 01 | -1+429E-0D6 1+985E-01 5.176E 0C 6e641E-01 6.660E-01 1.074E 00 6e201E-01
9.870E 01 1.149E 02 64490E 01 | -3+102E-07 1.690€E-01 5.145E 0O bebLGE-0] 6.661E-01 1+075E 00 6el173E-01
1.029€ €2 1.201E 02 6+763E 01 1e340E-06 1+439€-01 5.119E o0 6e646E-01 6.662€-01 1.082E 00 6+158E-01
1+073E 02 1.260E 02 7.058E 01 2+575E-06 1.233€-01 5.097E 00 5e648E-01 6e662E~01 1.088E 00 64125€-01
1.118E 02 1.316E 02 7.361E 01 3+469E-06 1.271E-01 5.100E 00 be6485-01 6+663E-01 1.091f 00 641085-01
14164E 02 1+379E 02 Te674E 01 4+1375-06 9.159E-02 5.064% 00 6+651E-01 6¢663€-01 1.0985 00 6.0705-01
14210€ 02 14439 02 T.995E 01 4e037E-Q6 T+B0O6E~02 | 5+050f 00 6.653E-01 6e663E~-01 14102€ 0O 5e049E-01
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TABLE III.

- Continued. TRANSPORT

[E—Ol, E-02, E-03, etc. denote exponents 10'1, 10‘2, 10"3, etc., respectively;
(1) Pressure,
Tempera- Degree Mole Thermal conductivity, cal/{em)(sec)(°K) Viscosity,
ture, of fraction, - T,
dissoc!- Xy Due to Due to Frozen, Due to Total, g/ (em){sec)
ation, transla- Internal b chemliecal A
s} tlonal degrees r reactlon,
degrees cf freedom, A
of' freedom, LT R
N nt
“tr
300 0+000E-00 0+000E-00 3.306E-04 1+158E-04 4o464E-04 0+000€-00 bo464E~04 8+943E-0%
500 0+000E-Q0 0+000E~00 4e641E-04 1722E-04 ©+363E-04 0+000E-00 6+363E~-00 1.256E-04
700 {0+ 000E~00 0+000E-0C 5e816E-04 24218E~-04 8,032E-04 0+000E-00 8.032E-04 1573E-04
1000 2.022E-10 4.0643E-10 7+3%0E~04 3.083E-04 le047E-03 1+196E-10 1+047E-03 1.999€-04
1200 l«756E-08 34512E-08 8.353E-04 3.803E-04 14216E-03 B+511E-09 12216E-03 2.260E-04
1400 4e319E-07 | Be639E~07 | 9.286E-04 | 44625E-06 | 14391E~03 | 1+774E~07 | 14391E-03 | 2.512E-04
1600 4¢BI1E-06 | 94662E-06 | 1.018E-02 | 5.518E-04 | 1e570E-03 | 1718E-06 | 1.571E-03 | 2.754E-04
1800 3.181E-05 | 6.362E-05 1 1.107E-03 | 6.450E-04 [ 1.752E~03 | 9.945E-06 | 1.762E-03 | 2.994E-04
1
2000 lebb4E-04 ?+.888E-04 1.194E~03 Te421E-04 1.936E-03 44002E-05 | 14976E-03 34229€-04
2200 44999€-04 9e993E-04 1+.281E-03 8.421E-064 2,123E-01% 12264E~-00 | 2.249E-03 3e462E-04
2400 l1e411E-02 24819E-03 1.371E-03 9.421E-04 2.313E-013 3.255E-04 2+638E-03 3.700E~-04
2600 3e406E-03 6+ 78BE-03 1.461E-03 1.040E-03 24501E-03 7+199E-04 34221E-03 3+933E-04
2800 T4254€-03 le440E-02 1+561E-03 1.,136E-03 2.698E-03 les14E-03 4e112E-03 40 1T76E-04
3000 le4D1E~02 2+.763E~02 1.669E~03 14225E-03 | 2.894E-03 2+521€-03 S5e415E~-03 4e417€E-04
3200 2.491E-02 4+862E-02 1.795E-03 1.307E-03 ~ 3,102E-03 49 144E-03 Te246E~03 4eb6TUE-04
3400 “elu2E-02 7+955E-02 1.943E-03 14377€E-03 3.320€-03 6e356E-03 9.676E-03 44938E-04
3600 6e546E-02 1+229€E-01 2+116E-03 1+430€E~03 34546E-03 9e223E-03 1.277E-02 5+206E-04
300 S+750E-02 1e777E-01 | 24321€-03 1+460E-03 3.781E-03 14253E-02 1+631E-02 5+484E~006
4000 1+399E-01 2.454E-01 | 24557€-03 1.465E-03 44022E-03 1.628£-02 2¢031E-02 5¢755E-04
4200 1.931E-01 3.237E-01 : 24812€-03 1.441E-03 4s253E-03 2+000E-02 2¢4626E-02 5+990E-04
4400 2.572E-01 4.092E~01 2.085E-03 1.387€-03 4s4T1E~03 2¢344E-02 2¢791E-02 6¢195E-04
4600 34+304E-01 4.96TE-01 3.360E-03 1,299E-03 4.659€-03 2+586E-02 3.052E-D2 6¢353E-04
4800 4e116E-01 5+832€-01 3.626E-03 1+184E-03 4.810E-03 2+711€-02 3+192E-02 6«0461E-04
5000 4.952E-01 6.624E-01 3.876E-03 1.051E-03 44927E-03 2.681E~02 3+176E-02 84540E-04
5200 5. T66E-01 7+314E-01 4s105E~03 94104E-04 52016€E-03 20509€-02 3010E-02 6+609E-04
2400 6+525E-01 7+897E-01 4.317€-03 TeT27E~04 5.089€E-03 22243E-02 20752E-02 6+681E-D4
5600 T«194E-01 84368E-01 44511E-03 5464TE-04 54 156E-03 1.921€-02 24437E~-02 6e76TE-0D4
5800 Te760E-01 8+739E-01 4.691E-03 5¢325E-04 5.223E-03 1+595€-02 2. 118E-02 5.8B68E~-04
€000 8.222E-01 9.024E-01 4.B63£-03 4a367E-04 54299E-03 1+293E-02 1.823E-02 £+990E-04
6200 8.618E-01 9.257E-01 5.028E-013 3.511E-04 5.379E~03 1+040E~02 1+578E-02 7+120E-06
6400 BeF15E-01 9.427E-01 5.188E~03 24852E-0C4 Se473E-03 B+269E-013 14374E-02 7+270E-04
6600 9.144E-01 94553E-01 5+345€£-03 2¢332E-04 S5«578E~-03 6+595€£-03 14217€E-02 Teb31E-Du4
6800 9+31%E-01 9+648E-01 5+499E-03 1.916E-00 S5¢690E-03 54268E-03 1.096E-02 T«600E-04
[
7000 9.452E-01 9+718E-01 5e652E-03 1+597E~04 5+B12E-03 4+276E-03 1.009€-02 | 7.778E-04
7200 9e556E-01 9e773E-01 5.803E-03 1.33BE-04 549376~-03 3.479E~03 Fe416E-03 T.958E-04
7400 9e635€-01 9¢814E-01 5¢954E-03 1+138E-04 6«06BE-Q3 24853%E-03 8.928E~-03 84 146E-04
7600 9.699E-01 9+847E-01 6+105E-03 9+714E-05 6+202E-013 2+364E-03 8+4566E-03 8.335€-04
7800 9+ 764BE-0L 9+873E-01 6e256E-03 B8+403E-05 64341E-03 1e9B6E-03 8.327E-03 8a528E-04
8000 9.7B7E-01 9.893E-01 6e406E-03 T«319E~0% 64479E-03 1.682E-03 84161E-03 B8.721E-04
8200 9.818E-01 9+508E-01 6+555€-03 6+473E-05 6+620E-03 l.445E-03 8.065£-03 8+916E-04
8400 9«845E-01 9.922E-01 6.705E~-03 5«70BE-05 66762E-03 1+237E-03 T7+999€-03 9s113E-04
8600 9«865E-01 9«932E~-01 6+856E-073 50111E-05 6e9NTE-C3 1e074€E-03 7+980E~03 9+311E-04
8800 9e8B3E~01 9«941E-01 7.006E-03 4e568E-05 T4051E~03 F+323E-04 7+984E~-03 9+510E-04
9000 © 9,898E-01 9.949€-01 T«157E-03 4e112€-05 T7+4198E-03 8+170E-04 8.015E-03 S.711E-04
9200 { 9+911E-01 | 9.956E-01 7305€-03 3+688E-05 Te342€E-03 7+132E-04 B.055E-03 9.908E-04
9400 9.922€-01 9:961E-01 Ta457€~03 3¢341E-05 72490E-03 54285E~04 Be119E-02 l1¢011E-03
9600 9.932E-01 9.966E-01 T«607E-03 3.015€-0% Te637€-02 62635E-04 B.301E-03 1+031E-03
; 3800 94940E-01 9.970E-01 T.757E-03 2¢758E~05 T.785E-03 4s315E-04 Be277E~03 1.051E-03
I
{10000 | 9.948E-01 | 9.974E=01| 7.9086-03 | 2.464E-05 | 7,933E-03 | 42291€-04 84362E—03 | 1s071€-03




PROPERTIZS CF GASECUS HYDROGEN

E 01, E

oz,

E

ax, ete.

10%-5 atmospneres.

o
dencte exponents 101, 10°,

3

107, ete., respectively.]
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Diffusion coefficient, D, cmz/sec Thermal- Molar heat capacity, W Prandtl number Lewls Frozen

diffusion cal/(moie){%K)} — ... number, Schmidt

D 3 D, D ratio, e Le rumber,

H-R H-lty Ha-Hp K Due to Equi- ey
chemleal Iorium,
reaction, Cp e
-~ j<H
“p,R

6¢105E-02 64610E-02 4+679E-02 | ~0+000E-0C 0.000E-00 6.895E 00 6¢852E-01 64852E-01 1.312E CO 5e225E-01
14505E-01 1e564E-01 1¢104E~01 | ~0+000E-0C 0+ 000E~00 6+993E 00 6e845E~01 6+845E-01 1.325€ Q0 5.167E-01
24762E-01 24825E-01 14950E~01 | ~0«000E-00 0.000€-00 7.035E 0O 64836E-01 | 64834E-01 1.362€ 20 £017E-01,
5.205E-01 5¢410E~01 34556E~01 | -3432%E-11 5:739E-07 7.218E 00 &£4B835E-01 6£.8356-01 le437E 00 4 756E-01
T+238E-01 T2582€E-01 4.861E-01 | ~24775E-09 Ae496E-05 T«404E 00 64828E-01 6+828E-01 1.483€ 00 4+603E-01
Q.572£-01 1.011€ 00 64361E~-01 | -6+367E-08 6e3TSE-NG 7+610E 00 6e816E-01 6.81TE-01 1.522E 00 42479E-01
1.221€ 00 14296E 00 8,09¢E-01 | -6+833E-07 5e504E-03 7.818E 00 6e796E-01 6+798E-01 1553 00 44376E-01
1.5145 00 1.610€ 0C 9.933E-01 | -4231E-06 2.885€-02 8.030E 00 6e770E~01 beTBUE-O1 1.574E 00 4+309E-01
1.837E 00 1+964E 00 1.202E 00 | -1861E~05 1+068E-01 B.278E 00 6«710E-01 6«T62E-01 1.597€ 00C 6s233E-01
2419CE 0O 2+348E 00 1a433E 00 ; -6.007E~05 3.073E-01 8.629E 00 6e582E~-01 6+4736E-01 1.612E 00 44177E-01
24570€ 00 24768E 00 1.683E 00§ ~14652E-04 Te324E-01 9.184€ 00 6+398E-01 6e717€-01 1.624E 00 4a136E-01
2.981E 00 3.216E 0O 1950 00! =3.722E~04 1.510€ 00 1.007E 01 6+118E-01 £e696E-01 1.631€ 00 49106E-01
3.420E 00 3.701E OO 24238BE 00 { -7=530E-04 2.776E 00 1+141E 01 5.792E-01 6e680E-01 1.631E 0O 4s097E-01
3.890E 00 44214€ 0O 24541E 00 | -1346E-03 44656E 00 1.334E 01 Se4TZ2E-01 6e664E-01 1e8624E 00 4e104E-01
44385E 00 Le762E 0O 24B64E 00| ~2+4216E-03 | T.226E 0O 1.591€E 01 54217€-01 6e652€-01 1.605E 00 4e143E-01
4.908E Q0 5¢343E 00 3,205E 00| -3.288E-03 1 1.050E 01 1.913E 01 5.045E-01 6.637€-01 le576F 00 4,213€-01
S5e464E Q0 5.355E 00 3.566E 00 | -4« 744E-03 1.447€ 01 24300E 01 449556-01 6.617€-01 1.533E 0C 4.316E-01
6.0486E 00 6+598E 00 3.940E 00 | =5+978E-03 1.873E 01 2+709E 01 44958E-01 64602E-01 1.480E GO 4e462E-01
6.656E 00 T7+.298E 00 44330E 00 | -7+122E-02 2.316E 01 3.129E 01 54014E-01 6e578E-01 la421E 00 44628E-01
7+296E 00 7.997€ 00 4,749E 00 | ~7.718BE-03 2.727€ 01 3+511€ 01 5¢131E-01 64536E-01 14353E 00 4+832E-01
7.962E 00 8.772€ 0OC S5+184E 00 | -8.079E-03 1.051E 01 2,802E 01 5.263E-01 6.490E-01 1.291E 00 54028E-01
8+659€ 00 9.537€ 0C S5e636E 00 | ~7«711E-03 3.237€E 01 3.953E 01 5¢430E-01 = 6.444E-01 1.228E 0O Se247E-01
9.386E 00 14036E 01 641028 00 | -7.203E-03 3.258€ 01 3.938E 01 5.5826-01 ! 64400E-01 1.177€ 00 S5e437E-01
1.014E 01 1«121€E 01 64590E 00 | -5.920€-03 3.102€ 01 1,749E 01 S«730E-01 6e371E-01 1.135%E 0O S46125-01
1.092E 01 1+208E 01 741038 00| -4+732E-03 2+802E 01 3.420€ 01 S5+871E-01 6e364E-01 141028 0O Se7T3E-01
1+173€ 01 1.302€ 01 74627E 00| -34725E-03 2.414E 01 3.006E 01 54984E-01 64374E-01 1.081E 0O 5¢8955-01
142575 01 1397 01} 841625 00| -2.848E-03 1+998E 01 2.570E 01 6.087E-01 64399E-01 l1.066E 00 6+ 003E-01
1.364E 01 1.497€ 01 Be734E 001 -2+135E-03 l1«604E 01 24159 01 6+169E-01 6+431E-01 14057E 00O 6«083E-01
le434E 01 1.598€ 01 94300E 00| -1«580E-03 1+260E 01 1.802E 01 6e246E-01 6e465E-01 14050E 00 6e156E-01
1.526E 01 1.703E 01 9.904E 00| -1«099E-03 94824E 0O 1+514E 01 6.311€-01 6+500E-01 le.046E 00 6+212E-01
1.621E 01 1.812E 01 1053E 01 -7«937E-06 T«577E 00 1.282E 01 64361E-01 6+530E-01 1.045E 00 64250E-01
1.719E 01 14927E 01 14119E 01 | —5727E-04 54863E 00 1.104E 01 6e402E-01 6+555€-01 1.045E 00 60273E-01
1.820E 01 2+040E 01 1+185E 01 | ~4«123E-04 4.556E 00 9.693E 00 64442801 6+575€-01 l.044E 0O £4298€-01
1.924E 01 2.164E 01 1¢293€ 01 | —2+822E-04 3+589E 00 8.693E 00 64467601 6.591€-01 l.046€E 00 6e299€-01
2.030E 01 2.287€ 01 14327E 01 | -2+150E-0a 2.842E 00 7.9%21E 0OC 6e494E-01 6.604E~01 1.047€E 0OQ 6e307E-01
2+139€ 01 2+421E 01 1+398E 01 | -1+653E-0a 24268 00 7.327€ 00 64511E-01 6e614E-01 140515 00 622935-01
2.253€ 01} 24553 01 lea74E 01 | ~1092E-04 1.826€ 00 6.869E 00 6.531E-01 54623E-01 1.053E 00 64290E-01
24368E 01 2+698BE 01 1548 01| -7+610E-05 1.490€ 00 6.521E 00 6.543E-01 6+629E~-01 1.058E 00 6.266E-01
2«485E 01 2+834E 01 1.626€ 01 | -5¢183E-05 1+232€ 00 6+254E Q0 6e560E-01 6+635E-01 1.058E 00 6e271E-01
24607E 01 24982E 01 147088 01 | -3.358E-05 1+031E 00 6+045E CC 6.570E-01 6+639€-01 1.061E 00O 6e254E-01
24730E 01 3.136E 01 14792E 01 | ~1.953E-05 8.597E-01 5.867E 00 6+580E-01 6e642E~01 1.06%E 0O 5e236E-01
24857E 01 34295E 01 1.875E 01 | -9092E-06 74271E-01 S.729E 00 6.58TE-01 6:645E-01 1.069E 00 6+4214E-01
2.987E 01 3e¢461E 01 1+960E Ol | -4e471E-06 6.152E-01 S«613E 00 6a594E-01 &.648E-01 1.074E 00 &e189E~01
3.121€E 01 2.6328 01 2.052E 01| -9.719€E-07 54253E-01 5.519E 00 6.600€-01 6.650E~01 1.079E 00 64163E-01
3.255E 01 34799E 01! 2+13%E 01 44204E-06 4e4B2E-01 S«439E 00 6+607E-01 6e6528-01 1+082E 00 6e149E~01
3.395E 01 3.984E 01 2e232E 01 840B6E-06 3.84%E-01 5¢373E 00 6e612E-01 6.653E-01 1.088E ©O 6«11B8E-0D1
3.536€ 01 4e162E 01 2.328E 01 1.090E-05 3.971E-01 5.383E 00 &e.611E-01 6.655E-01 1.091E 00 6e102E-01
3.681€ 01 44+360€ 01 24427E 01 1e301E-05 2+4867E-01 S«27CE 00 6a621E-01 6e656E-01 1.098E 00 6e064E~01
3.828E 01 | 4551E 01 | 2.528E 01| 14271E-05 | 2+447E-01 | 5.226E 00 | 64626E-01 | 6+657E-01 | 1.101F 00 | 6.044E=01
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[E~-01, E-02, E-03, etc. denote exponents

TABLE III.

- Concluded. TRANSPORT

10-1, 1072, 10-3, etc.,

respectively;

{m) Pressure,

Tempera-| Degree Mole Thermal conductivity, cal/{cm)(sec)(®K) Viscosity,
ture, of fraction, T,
, dissoci- Xy Due to Due to Frozen, Due to Total, g/(em)(sec)
oK ation, transla- internal A chemical by
B tional degrees £ reaction,
degrees of freedom, kR
of freedom, )1
Y nt
tr
300 0.000E~00 | 0¢DOOE-00 | 34306E~04 | 14158E-04 |4.464E-04 | 02000E-00 | 4+464E-04 | B+943E-05
500 0«000E-00 | 0+O00E-00 | 44641E-04 | 14722E~04 |64363E~04 | 0+000E-00 | 6+363€=-04 | 14256E-04
700 0+000E-00 | 0+OO0E-00 | 54814E-04 | 2+218E~04 |8.032E-04 | 0s000E~00 | 8.032E~04 | 1.573E-04
1000 1e137€~10 | 24274E-10 | 7.390E-04 | 3.083E-04 | 1.047€-03 | 6¢72BE-11 1:047E-03 | 1.999E-04
1200 94B764E-09 | 1+975E-08 | B84353E~04 | 3.803E-04 | 1.216E-03 | 4+786E~09 1¢216E-03 | 2¢260E-04
1400 2.429E-07 | 4+858E-07 | 9.2B6E-04 | 446256~04 | 14391E-03 | 94974E-08 14391€-03 | 2.512E-04
1600 24717E-06 | 5.433E-06 | 1401BE-03 | 5.518E-04 | 1.570£-03 | 9+661E~07 14571E-03 | 24754E-04
1800 1.7B9E~05 | 34578E-05 | 14107€-03 | 64450E-04 | 1.7526-03 | 5+593E-06 14757€-03 | 2.994E-04
2000 Ba122E-05 | 14624E-04 | 14194E-03 | 7.421E-04 | 14936E-03 | 24273E-05 1.958E~03 | 3.229€-04
2200 24B11E-N4 | 5.621E-04 | 142B0E~N3 | B4423E-04 | 24123E-03 | 7¢110E=05 | 24194E=03 | 3.462E-04
2400 7937E-04 | 14586E-03 | 1.369E-03 | 9.428E~04 | 24312E-03 | 1.832E~04 | 2.495E-03 | 3.700€~04
2600 14915E~03 | 3.823E-03 | 14457€~03 | 1.042E-03 | 2.499E~03 | 4<055E-06 | 2+905€-03 | 3.931€-04
2800 4e079E~03 | Be126E-03 | 14552E-03 | 1¢161E-03 | 2.693E-03 | 7+976E-06 | 3,490E-03 | 44.1726~-04
3000 7487TE~03 | 14563E-02 | 1,669E~03 | 14235E~03 | 248B4E-03 | 1+426E-03 | 4+310E-03 | 4+407E-0a
3200 1e40lE~02 | 20T64E-02 | 14759E-03 | 14324E-03 | 3.084E-03 | 2+35T7E~03 | 5.6441E-03 | 4+656E~04
3400 24331E-02 | 44555€-02 | 1.8B2E-03 | 1.408E~03 | 3.290E-03 | 34644E~03 | 64934E-03 | 4.911E-04
3600 34686E-02 | 7+111E-02 | 24021E-03 | 14482E-03 | 3.502E-03 | 5.353E-03 | 8.856E-03 | 5,168E-04
3800 5¢501E~02 | 14043E-01 | 2.182E-03 | 1.542E~03 | 3.724E-03 | 7.403E-03 1¢113€-02 | 5.641E-04
4000 7+919E~02 | 1+468E-01 | 2.368E-03 | 1.586E-03 | 3.954E-03 | 94B70E~03 1.382E-02 | 5.719€-04
4200 14100E-01 | 1.982€E-01 | 2.572E~03 | 1.614E-03 | 4.186E~03 | 14257€-02 1.676E-02 | 5.983€-04
©«400 14480E-01 | 2.579E-01 | 24803E-03 | 14621E~03 | 64424E-03 | 1.547€E-02 1+990E-02 | 6+249€E-04
4600 1e931E~01 | 3.238E~01 | 3.050E-03 | 1.603E-03 | 4.653E-03 | 1.822E-02 2.287E~02 | 6+494E-04
4800 2462E-01 | 3.951E-01 | 34308E-~03 | 14559E-03 | 4.867€-03 | 2.077E-02 24564E-02 | 6+704E-~04
5000 3.,052E-01 | 4+677E-01 | 24568E-03 | 1.492E-03 | 5.060E-03 | 2.274E£-02 2.780E-02 | 64876E~04
5200 3.689E-01 | 5.3B9E-01 | 3.824E-03 | 144064E-03 | 5.2276-03 | 2+392E-02 | 2,915E-02 | 7.018E-04
5400 4e358E-01 | 64071E-01 | 4+072E-03 | 1429BE-03 | 5.370E-03 | 24432E-02 24969E-02 | 7.132E-04
5600 5+033E-01 | 6+696E-01 | 443076-03 | 1+179E-03 | 544B7E-03 | 2+3B0E-02 | 2.928E-02 | 7+227€-04
5800 54690E~01 | 74253E-01 | 44525E-03 | 1.057E-03 | 5.5B2E-03 | 2.251E-02 2.809E~02 | 7.311E-06
6000 64305E-01 | 7.734E-01 | 4+731€-03 | 9.334E-06 | 5.664E-03 | 2.060E-02 2.627E-02 | T.400€E-04
6200 6+907€E~01 | 84171E-0) | #4926E-03 | B.053E~06 | 5<731E-D3 | 1+B65E~02 2.438E-02 | T+483E-04
6400 Te420€-01 | 84519E-01 | 5.109E~03 | 6+930E-06 | 5.802E-03 | 1+637E-02 2.217E-02 | T+586€E~04
6600 7.856E~01 | 8.800E-01 50284E-03 | 5.943E-064 | 5.878E-03 | 1441BE-02 2.006E-02 | 74704E~04
6800 B4223E-01 | 94025€-01 | 5.451E-03 | 5.078E-04 | 5.959E-03 | 1.213€-02 1+BO9E-02 | 7.834E-04
7000 B.521E-01 | 9+201E-01 | 54614E~03 | 4+367€-04 | 6<051E-03 | 1+040E-02 1+64SE-02 | 7.978E~04
7200 BoT6BE~01 | 94344E-0) | 547726-03 | 34752E-04 | 64147€~03 | BeB55E~03 1.500E~02 | B4129€-04
7400 B.966E-01 | 94455E-01 | 5.930E-03 | 3.255E-D4 | 64255€-03 | 7563E-03 1+280E-02 | 84293E-04
7600 94131E-01 | 9+546E-01 | 6.0B6E-03 { 2.825E-04 | 6436BE~03 | 6422E-03 1e279E-02 | B.463E-064
7800 9e264E-01 | 9461BE~01 | 6+240E-03 | 2.475E~04 | 6.488E-03 | 54526E-03 14201E-02 | B.640E-04
8000 9e3T0E-01 | 9467SE-01 | 64392E-03 | 24179E~064 | 64610E-03 | 4+769E-03 1e138E~02 | B.819E-04
8200 9.4S6E-01 | 9.720E-01 | 6.544E-03 | 1.943E-06 | 6.738E-07 | 6.158E-03 1+090E-02 | 9.003E-04
8400 94532E~01 | 94760E-0) | 6¢696E~07 | 14726E-04 | 6.869E-03 | 2+607E-03 1.048E~02 | 9.190E~04
8600 94592E-01 | 94792E-01 | €484BE-03 | 1.554E-04 | 7.003E-03 | 3¢164E-03 1,0176-02 | 9.380E-04
8800 Ge645E-01 | 9.B19E-01 | 6.999E-03 | 1.4396E~04 | 7.139E-03 | 24773E-03 94912E-03 | 9.571E-04
9000 9+689E-01 9e842E-01 7¢151E-03 1+262E-04 7+278E-03 | 2.449E~03 9.726E-03 | 9.766E-04
9200 9.728E~-01 94B62E-01 7.301£-03 1e136E~00 Te616E-N3 [ 2.152E6-03 9.56TE-03 | 9.958E-04
9400 9+ 760E-01 9+879E-N1 Te453E-03 14033E~06 | 7.556E-03 1+907E-03 Fe4b64E-03 1.016E-03
© 9600 9+ 789E-01 9+894E-n1 74604E-03 | 9,342E-05 T+69BE-03 | 2.024E-03 9.721E-03 1.035€-03
9800 9.813E-01 | 9.906E-01 7.755E-03 | 8.565E-05 | 7.861E-03 | 1.5056-03 9+346E-03 | 1.055€~03
10000 9¢8376-01 | 9.918E-01 | 7.906E-03 | 7.670E~05 | 7,983E-03 | 1+320E-03 |_9+203E~-03 ! 1.075€-03
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HYDRCGEN

denote exponents 1(21, 102, 105‘, ete., r‘espectlvely.]

Diffusion coefficlent, D, Thermal- Molar heat capgclty, Prandtl numger Lewls Frozen
. dirfusion cal/(mole) (%K) -~ - number, Schmidt
D 2. . D ratio, Equi- ¥rozen, Le
H-H E-£, Ho-H, Kep Due to Equi- l1zbrium, Py
chemical librium, Pr‘e
reastlon, cp,e
“p,R
1.9316-02 | 24090E-02 | 1e4B0E-02 | ~0+000E-00 | 0+000E-00 | 6+895E 00 | 6.8526-01 | 6.8526-01 | 14312E 00 | 5+225E-01

4e760E-02 4e945E-02 34490£~02 | ~0+000E-00 0+000E-00 6+993E 00 6e845E-01 6+B45E-01 1¢325E 00 5»167€-01
Be671E-02 84933E-02 | 6.165E-02 | -0.000€E-00 0.000E-0C . 7.,035E 00 6+834E-01 6+B34E-01 14362 00 54017€~-01

le646E-01 1e711E-01 | 14126E-01| -1.872E-11 3.227€-07 7.218E 00 64835€-01 64835E-01 14437 00 4+756E-01
24289E-01 2+398E-01 14537E-01 | -1«560E-09 1+966E-05 T«404E 00 6.82BE-01 64828E-01 l«483E 00  44603E-01
3.027€-01 3.196E-01 | 24012E-01| =-3569E~08 3+5B5E-04 T+610E 00 64817€-01 6e817E-01 1.522E 00 4e479E-01
3.860E-01 4+098E-01 24547E-01 | ~34843E-07 3.095E-03 . 7.815E 00 64797E-01 6+798E-01 1e553E 00 @ 44376E-01
4.,789E-01 5:092E-01 3el41E~01 | ~24379E-06 14622E-02 8+018E 00 6e776E-01 6¢784E-01 1+4574E 00 4¢30%E-01

5.,810E-01 6.210E-01 3.B01€E-01 | ~1+047E-05 6.007E£-02 8.232E 00 6.732E-01 6.762E-01 1,597 00 44233E-01
64924E-01 Teb26E-01 44531E-01| -34380E-05 1472BE-01 | B.496E 00 6e653E-01 6e736€E-01 le613E 00 4e176E-01
8,128E-01 B84753E-01 5.321E-01.| ~9«309E-05 44121E-01 | B8.B868BE 00 6.5276-01 6.717€-01 1.625E 00 4e132€-01
S.426E-01 1.017E 0C 64165E-01| ~2+103E~-04 BeS06E-01 : 94419E 00 6+3356-01 64697E-01 1.634E 00 4¢098E-01
1.081E 00 1.170E 00 7e077E-01| ~4e277E-04 1+566E 00O 1«023E 01 6.087E-01 6+682€-01 le638€ 00 44079E~01

1.230E 00 1+333E 00 8e035E-01| -7.719E-0Ns 2+4635E 00 1.136E 01 S.808E-01 6.65676-01 le63RE 00 4¢070E-01
1.387e 00 1.506E 00 9«055E~01| -~142B9E-073 4e11NE 00 1.288E 01 5+5426-01 66657E-01 le6305 00 4e084E-01
1+552E 00 1+690E 00 14014E 00| -~14958E-03 6.C18E QN 14479E 01 54317E-01 6e64TE-01 le&15E NO b4e117E-01
1.728E 00 1.883E 00 14128E 00| —2921E-03 84397E 00 le714E O} Sel43E-01 6e6326-01 1,591 00 He169E-01
1+4912E 00 2.086E 00 1.246E 00| -34850E-03 1.106E 01 1.973E 01 5.049€-01 6+625€-01 1.557€ 0O 42255E-01

2.105E 00 2+208E 00 1.369F 00| —44870E-03 le404E 01 2.2%8E D1 | 5.001E-01 6+615€-01 1+519E 00 4e355E-01
24307E 00 2+4529€ 00 14502E 00| -54695E-03 1.713€ 01 2¢551E 01 | 5.014E-01 6+590£-01 1+468E 00 4e430E-01
24518E 00 2.774E 00 1.639E 00| —64537E-03 24014E 01 2¢B30E 01 | 54062€-01 6+565E-01 le417€ 0Q 4s6326-01
2.738E 00 3.016E 0O 1+782E 00| -6¢947E-03 2¢280E 01 3.072E 01 | 5.161E-01 6.537€-01 1.359E 00 4+810E-01
2+968E 0O 3.278E 00 1+930E 00| —7.328E-03 2+496E 01 3¢260E 01 5426%E-01 64500E-01 1.305E 0Q 44980£-01

3.206E 00 3.546E 00 2+084E 00| ~6+B55E-03 2+631E 01 3.365E 01 54389E-01 6e457E£-01 1e254E 00 5¢151E-01
3.454E 00 3.820€ 00 20246E 00| =64244E-02 2¢672E 01 34376E 01 54519E-01 6,419€-01 1.206E 00 5¢322€E~01
3.709€ 00 4s117€ 00 2e412€8 00| =5+586E£-013 2+618E 01 3293E 01 54634E-01 6+388€-01 14168E 00 | 5e468E-01
3.974E 00 4.418E 00 24581E 00| —44813E-03 24475FE 01 3+4123E 01 : 5.748E-01 6+368£-01 1+136E NO S5+605E-01
4e249E 00 4,734 0O 2+762E 00| -4+4016E-03 24263E 01 248BA7E 01 | 5.847E-01 62359E-01 1.112E 00 ;. 5720£-01

4e535E 00 5+053E 00 2+941E 00 -24261E-03 2.008E 01 2¢610E Ol & 5.947E-01 64366E-01 1.092E 0OC 5e832E-01

4.824E 00 5+385E 00 341326 00 ~-24466E-03 1.762E 01 2e344E 01 % 64036E-01 64383£-01 1.076E 00 5.929E-01

541258 00 5.732E 00 3.331E 00 =1+903E-03 1.500€ 01 24067E 01 i 6+111E-01 62406E-01 1s087E 00 | 64006E-01
i

S«435€ 00 6.093E 00 3.538E 00 -1+448E-03 1e261E 01 1.815F 01 bel174E-01 6+433E-01 l.061F 00 62066E-01
5.755E 00 6e452E 00 3.747E 00 ~-14088E-03 1+4049E 01 1«593E ©1 64235E-01 | 6+462E-01 1+055€ 00 6e124E-01

64084E 00 6+843E 00 34963E 00 -7+701E-04 B.732€ 00 1409E 01 64275E-01 6s487E-01 1.054E 00 6e152E-01
6.418E 00 T.2328 00 40196E 00, -64024E-04 7235 00 14252E 01 643175-01 6e511E-01 1.053F 00 6+183E-01
6766E 00 | 74655€ 00 Lok 21E 00| -4eT728E~04 5.984E 00 141226 01 | 64344E-01 6+531E-01 1.055E 00 64189E-01

Te124E 00 ' B.C75E 00 | 4.663E 00| -3.178E-04 44Q60E 0D 1e015E 01 | 64375E-01 64549E-01 : 1.056E 00 6+203E-01
7.488E 00 845335 00 42B95E 00| ~2+2605E-04 44145E 00 9.,303E 00 | 6.393E~01 6e564E-0]1 : 1.N6NF 00 62 192E~01
T+B60E 00 Be962E 00 | S5s163E DO| -145656-04 34494E 00 Be625E 00 5e422E-01 6e57T7E-01 la0&ENE 0O 642075-01

Be243E 00 J«430E 00 Se4NNE 001 —1+009E-04 2.967E 0O 8.076E 00 Ee460E~01
8.634E 00 9+916E 00 54666E 00| ~5+9126-05 2+507E 00 7+597¢€ 00 6e457E-01 6¢597E-01 10665 00 6+189E-01
9.034E 00 1+062E 01 5«928E 00| -2¢769E-05 2+.143E 00 7.217E 00 6+471E-01 6e505E~01 1«070E 00 6s1745-01
Fe445E OC 1+C94E 01 64199E 00| =-1.368E-05 1.830E DO 6+891E 00 6e484E-01 6eb12E-0] 1+074E 00 bel56E-01

beSBBE-O] 1«063E 00 6+200E-01

98708 00 ‘ 1.14%E 01 6e490E 00| =2+987E-06 1.876E NO 6eb24F 0N 64496F-01 | 6461BE-C1 1.n79F 0NN €eal32E-01

1.029€ 0} 1«201E 01 64763E 00 1e2976-05 ' 1.382€ 00 64392E 0O 6+511E-01 ! 64623E-01 1.NB2E DO Ae123E-01
1.073€ 0t 1.260£ 01 7405BE 00| 24502E~05 ' 14168BE NC | 6+199F 00  6.520€-01 6e62BE-01 1.N087E 00 | 6+N95E-01
1.118€ 01 l14316E 01 74361E OC 3+3B4E-05 | 1.211E 00 6+225E 00 6+517E-01 6+672E-01 14N90NE 00 64NB2E-01

lal64E 01 14379 01 Tab708 00 4e046F-05 8.779E~-01 5.896E QO 6e5405-01 | 64635£-01 LeNS7E 00 beNWIE~0

[ 1.2108 01 Ye439E 01 | T4995E 00 30960E-05% | 74524E-01 Se764E 00 | 6552801 . 6.639E-01 _ 1.101€ 00 64029E-01
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Viscosity, T, g/(cm)(sec)
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Figure 2. - Viscosity of gasecus hydrogen for temperatures from 300° tc 10,000° K and
from 104 to 102 atmospheres.
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Self-diffusion coefficient, Dm,-H,, cm®/sec
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Self-diffusion coefficient, Dy _y , cm?/sec
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Binary-diffusion coefficient, DH-HZ’ emé /sec
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Self-diffusion coefficlent, Dy ., em? /sec

10,000 SpEmEES
IPressure,
b,
atm ".‘r‘
’,v*r"
Lt
LL-1T71
»ad
1,000 10-0-5 =
b
/% |t t™1
I‘/ 190' /// —"J’,
q /,1’ L4 ”A’
// // ’/’ gt
=
/ﬂ | et
/ / 101. ad paunll
{ /, d”
’/
10 / 1! 1.5 =afl s
7 10
1 / > A s
7 1
’/
// 102 1
i y 4 A
/ // ///
l y 4
I Y,
V.
/ /
y
/
v /(
.1 7
|
.01
0 2000 4000 6000 8000 10,000

Temperature, T, °K
(b) Pressure, 1070-5 to 102 atmospheres.

Flgure 6. - Concluded. Self-diffusion coeffilcient of atomlc
hydrogen for temperatures from 300° to 10,000° X.



Thermal-diffusion ratio, kg

1

. 002

. 004

. 008

.010

.012

. 014

-016

59

=aa:
' H a7 T
1 113 1
1 JIT 4
T 8. 18 8 I
i I 1 Iy 7 4nEs
11 54 aa. 88 & T
2 o i ol
1 a8 RBEss
| aad,'t SaREE. 41
1 TN H
h | 4
) 1 & r
 § T oA = R
: N :
L ! &
1 1 §
b § 1 ) 4 1
 BE8t H
A 4
&55 EEcE aais AR
‘l y 3l
i 1
E: !
HH
i
§i2 13,81 0 B i} ﬂ i 2
s+ - 4 ITT
faspifeees | | !Pres sure,
HH o 1 S8 15 ! D ]
1 HEEH H T atm ]
o s H102 :
A
$t — : i
I 1
: B, 1 E ¥ T
s H ::ﬂ : 1;:_“ 101
181 1] : |
an (aan
sni aus
| it y 0
1 } ;‘i 41+
¥y 109
& -
rH 1
ASan Iy
i o
i 10-1
3 H A
H &
a5 .jaaisnlias
N1 0-2
1
&
=
10
10-4

o] 1000 2000 3000 4000 5000 6000
Temperature, T, °K

(a) Temperature, 300° to 6000° XK.

Figure 7. - Thermel-diffusion ratio of gaseous hydrogen for pressures
from 10-% to 102 atmospheres.



60

Thermal-diffusion ratio, kmp
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